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Mpeangent CPBC Cepreit Cmupros (RK3BJ) pac-
CKa3uiBaeT 0 TOM, Kak on 25 ner wazaj cosagasan
Coio3 paguomoburenein BoopyxénHeix cun.

il P g

MNpepcepatens mangatHod kommccun HOpuia
Maniox (RA4AR) suiaét mangart jaeneraty ot
PO CPP no Tiwomenckoi obnactn Bhagumupy
Bacuneesy (RILR).

B kynyapax cwe3fia naér obcyxaenne KaHan-
aatyp na nocr npegacegartenna komurera CPP
Mo CNOPTUBHORA pafnoneneHraumm.

- crautun 3enenckwin (R7THM), Enena OB mnnwkosa |

Yxonawmi ﬁpesnn&lu CPP Omutpnia Boponun
(RA5DU) n npeacenartens oprkomurera Memopn-
ana "Mobena” Esrennin Mnyxos (R4AS).

I B J
Cosewaores "nucatumkn” (cnesa wanpaso): Kow-

(R4FBE) »n Anna Augpionuna (R2SAB).

Ynen pesusmonnon komuccnu Huna Bannosa
(RK3VA, cnpaga) w generat or Bnagwmupckoi
obnactm Ceernana NogyHoBa.

Cratbio 0 cve3ge 4nTalTe B 3TOM HOMEpe
KypHana Ha c. 57. A nogpobGHee c maTepua-
namMu CbLe3na MOXKHO 03HaKOMWUTLCA No agpecy
http://news.srr.ru/?page id=16966 na caite
CPP. Tam Takxe ecTtb BnEeosanucu TOro, Kak
oH npoxogwnn, w 6onbwan dgorToranepes.




NASTIBHOEL0 50 RY/10BAHNEJAKTAKO MRS A IR OGN

MoHTaxHblelnasbHblelCTaHLNW

AHanozoeas wkana ‘T" JASE-1j1,12]
~ - 9 '

¥ B g ASE 11119

~ ® Hu3KoBONbTHbIA NARNBHUK
” o MowHocTb nasnskuka fo 60 Br
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AKTAKOM
3 YouTube

W @aktakom

e KomnakTHbie pa3mepsl
e lnanason remneparyp ot 100 po 480 °C
o Kepamuyeckui Harpesaresnb -~

* 3 NpeaycTaHoBNEHHbIE TEMNEpaTypbl

(ASE-1115)
e NleMOHTaXHbIEe
- nassibHbIE @ﬁﬂﬂ!m
ASE 1111 S * XK-pucnneii ¢ nopcBETKOM A s
., ¢ CeHcopHoe ynpaBnexue JASET2105]
' ¢ TemnepatypHbli AWana3oH
[epMOBO3QYLLUHbIE 160..480 °C
e MowHOCTb NAaANbHUKA/CTAHLUK _
NnasjibHble] %
nasfibHblelCTaHL N 90 Br/150 Br
* MowsocTs 300 Br ' e Hanpsxexue NUTaHua nasansHuka 24 B " }\
* Linchposas MHaUKALUNA ® 3proHOMUYHbIA AW3aHH :
¢ TemnepatypHbIiA AHANA30H
100..500 °C NS
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¢ MakcuMmanbHasn anMHa
nnarbl 4o 225 MM

* [loBopoT NNarbl Ha
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360 rpapycos
D.epma'renu
* "TpeTbs pyka" ASE?6030/,603018
¢ JluToe OCHOBAHWE-NOTOK <~ ottt
* Jlyna guamerpom 90 mm g W
* Ygenuyexue nynbl 4o ABYX kpar '\‘“"'3 S

* CBeToauoaHan noaceerka (ASE-6030L) T

«UPWT»: Mocksa, 115211,
Kaluupckoe wocce, gom 57, kopnyc 5
Tenecon/chakc: (495) 344-97-65,

L——— ﬂepmafenb

TenedoH: (495) 781-79-97, E-mail: irit@irit.ru

4 CTaHLn
e 2 kaHana B 1 kopnyce (MOHTaX/AEMOHTaX)
* Lnchposoe ynpasnenue
¢ [1sa neoNHbIX XK-gucnnes
e TemnepatypHblit guana3sod 160..480 °C
¢ HU3KOBONLTHbIE NaANbHUKK 24 B

e MowHOCTb NasbHUKOB (MOHTAX/AEMOHTAX)
60/80 Br

atl -
» Makc. noTpe6nsemas MOLHOCTb ' ' T‘}
210 Br , 1
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* KomMnakTHbIA KOpnyc

Euwje 6onbive P HRIARON
- NpoMbiLLINeHHan ;';Eﬂb 7
- @HTHCTaATHYeCcKHe kKpecna n I.'.'Ty.n'bﬂ
- GECTeHEBBI® CBETHALHIKN
- PaAHOMONTANXHLIA MHCTPYMEHT ...
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OBMEH OlMbITOM. B. MAKAPOB. PemonT kabens ans iPhone 5, iPhone 6, iPad new ¢ passémom lightning (c. 11).
HA KHUXXHOW MOJIKE (c. 7).
LOCKA PEKNTAMHbIX OBBABNEHWIA (c. 1, 3, 4, 7, 15, 22, 27, 34, 36, 37, 40, 46, 64, 4-a c. 06noXKu).

Ha nawei o6noxke. Y4umcs cTpenaTb. INeKTpoHHas MulieHs Ha Arduino (cm. cTaTeio Ha c. 51).
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Tupax xXypHana «Paguo» N2 5 caaH ans pacceinkv nognucuukam 04.05.2017 r.
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BoopyEHHbie TEXHUYECKUMW 3HAHMAMWN 1 LUMPOYanLLUM BeIBopoM PY-KOMNOHEHTOB, roToBLIX K OTrpy3ke,
paguouHxeHepbl Pasternack rotoBbl K peLueHuIo Balumx 3agay v BHECEHMIO MHHOBALMA B Balun PY-npoekTbl.
Ecnu Bbl CTONKHYNUCH CO CIIOXHOCTAMU, TaKUMKU, YTO HE MOXETe HaluTh Heobxoanumbi PY-KOMNOHEHT 1un
PY-KOMMNOHEHT, KOTOPbIA HYXKEH YXe B brimkanlee BpeMs, TO HalLlK paavoMHXeHeps! K BalumMm ycryram.,

MNocetute Haw Beb-canT www.pasternack.com nnu otnpasbre
NMMCbMO Ha noyTy pasternack@vilcom.ru
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B poanuuy EeHa A0roBopHan
MOANMCHON WHABKE:
no karanory «Pocnedatus — 70772;
no OBweauHeéHHomy katanory «Mpecca Poccuns — 89032,
no karanory Poccuwnckoit npecce NOYTA POCCUWN — 61972,
3a copepXaHue peknaMmHoro obBbABNEHWA OTBETCTBEHHOCTE HECET
peknaMoaarens,
3a OPUrMHANBHOCTL N COAPXAHWE CTATLW OTBETCTBEHHOCTL HECET aBTop.
Penakums He HECET OTBETCTBEHHOCTH 38 BO3MOXHbLIE HEFaTUBHLIE NOCNERCT-
BUA MCMNONBL30BAHKUA ONYBNAMKOBAHHLIX MATEPUANOB, HO MPUHWMAET MEPLI N0 MC-
KINOYEHIIO OWKWOOK 1 ONeYaTok

B cnyqae npuéma pykonnciK K nyBnukawnm peaakums crasnwt ob atom B u3ee-
CTHOGTE aBTopa. MNpwr 3TOM penakuMa Nony4aeT MCKNIOYMTENBHOE NPaBo Ha pac-
MPOCTPAHEHUE NPUHATOrO NPOM3BEAEHUS, BKNIOUAR ero Nybnukauwn B xypHane

«Paanos, Ha WHTEpHET-CTpaHkuax xypHana, CD unm wHeiM 0Bpasom.

ABTOPCKOE BO3ZHArpaxaeHue (roHopap) BeINNAYWBAETCH B TEMEHWE ABYX
mMecales nocne nepeoi NnyGnukauwn B pasmepe, oNPeAENAemMom BHYTPEHHIM
CNpagoyMHUEKOM lx'-l.f]L'It‘bOB.

Mo weTeseHun OOHOro rofa © MOMEHTa Nepson NyBnukauwn aBTop UMmeeT
nparo onyGNMKOBaTE ABTOPCKWIA BAPUAHT CBOEMD NPOU3BEAEHWA B APYTOM MeC-
Te Bes npeaBapnTENLHOTO NMCBMEHHOIO COMMAacHa Peaakumn,

B nepenucky peakuna He BoTynaeT. Pykonucu He peueH3MpyioTes i He Bo3-
BPALLAKITCA.

@ Papumo”, 1924—2017. BocnpowaseaeHme MaTepuanoB kypHana «Panmos,
MX KOMMEPYECKDE UCNoNb3oBaHue B Niobom Buae, NOMHOCTHLIO MKW HYACTUYHO,
AONYCKAETCA TONBKO G NMCBMEHHOMO PA3PEeLLIeHNA PenaKLmi.

Ornevarano 8 AQ «NONUIrPADUYECKMW KOMMNNEKC «3KCTPA M>»,
143400, Mockoeckan obn., KpacHoropckwil p-H, a/m «bantua», 23 km.
3ak. 17-05-00163

KoMneloTEpHan CeTk  pefakuum
®ypHana «Pagumos HaxoOMTCR nog
3auwmTor DrWeb — anTueupycHeEX
NpoayKToB poccuiickore paspabor-
YWKa CPEACTE WH{OPMALMOHHOW
BeaonacHocTH s KOMMaH KM
wflokTop Bebs.

BecnnatHeiM HoMep

CyXObI NOAREPKKM
8 Poccuu:

WHO®OPMALIMOHHAA NOAAEPXKKA — KOMMNAHWA «PUHET»

PRINET

Internet Service Provider

Tenecpon: (495) 981-4571
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2016 ropa

B Ha4ane mas, k [1Hio pagro, pegakums Nnoasena UTori Hawero
EXEr04HOr0 KOHKYpPCa Ha Nyqwylo nybnukauwio npoweawero
roga. B noctynuswux B pegakumio nucemax B 4vcne Hanbonee
WHTEpPeCHLIX oTMeYeHb! okono 80 cTarteid (56 aBTopOB) NpakTMHecku
13 BCEX PYOpUMK xypHana. Bonswoe 44Cno cTateid B OT3biBax uiTate-
neil — cBngeTensCTBO TOro, YTO B NPOLLEAWeM rofy Ha CTpaHmMuax
wypHana 6eino oNyBNMKOBAHO HEMANO MHTEePECHbLIX MaTEPUanoB.

B yucno npw3Epos nonanu Te aBTOpPhLl, YbW KOHCTPYKUMU
Bbl3BANWM MHTEpPEC Y BONLWKWHCTBA YMTaTenel, NpMcnaswmx Ham
CBOE MHEHWE O Ny4lWwmx cTateax. KIOpyn KOHKYpCa paccmoTpeno
BCE NPELNOXEHNA W NPUHAND PELLEHWE:

— Mepsoe mecTo n geHexbid npu3 8 pasmepe 3000 py6.
npucyaute KO. UIFTHATBEBY (r. MeaHo-®parkoBCK, YkpauHa) 3a
cTatsio "YnyyweHne napametpos YM34Y knacca D Ha npumepe pas-
paboTk aBTOMOBWNBHOMO YCUNUTENs BLICOKOMO knacca” (Ne 1—3).

— Bropoe mecro u AeHexHbIA npu3 B pasmepe 2000 py6.
npreyante M. MAMOHTOBY (r. OnextpocTans Mockosckol obn.)
3a cTateio "Tepmersoke "Etherway™ (Ne 11, 12).

— Tperse MecTo 1 geHexHsbiid npu3 8 pasmepe 1000 pyb6.
npucyamts U. HEMAEBY (r. Mockea) 3a ctateio "KoHBepTep ava-
nazoHa 118...137 MIu” (Ne 9).

ABTOpbI WECTU NyBNMKAUWA OTMEYEHb! MOOLWPUTENEHEIMMN
npemuamu no 500 pyb.: M. AHTOHOB (c. ABatckoe TiomeH-
ckoil 06n.) — "Jlobutensckan" cucTema ynpasneHns "yMHbIM
fomom” (Ne 6, 7); A. ABIMOB (r. OpeHGypr) — "NaGopaTopHblii
Bnok nutanna” (Ne 11, 12); A. NEKOMUEB (r. Opén) — wwmkn cTa-
Teid no Arduino (Ne 7—12); X. NOXHW (fepmanwna/Poccus, r. lan
Openbyprckoi 06n.) — "KBapuesble NecTHWYHbIe GUNLTPBI Ha
vyactoTy 30...70 MIy” (Ne 7—12); H. MONOB (4. Nlesnxo Bono-
rogckoit 06n.) — "3BykoCHUMMAaTENk ANS TMTapsl — U3 Nbe3oane-
MeHToB 3axuranok™ (Ne 4); U. POMOB (r. Poctoe-Ha-oHy) —
"YM34 ¢ nonessIMKU TPEH3UCTOPaMKU B BeIXOAHOM kackage” (Ne 10).

Bcem nepedncneHtsiM aBTopam BMecTe C AeHEXHbIMK Npu3amm
OyayT Bpy4eHbl NaMATHBIE AWMNNOMbI, @ 3aHABLLMM NEPBOE, BTOPOE 1
TPEThE MECTa — elé 1 hYTOoNKKM C CMMBONMKOA xypHana "Paano”.

Kiopu nocuwtano uenecoobpasHeiM OTMETHTE QUITSIOMaMK
PS4 aBTOPOB NyBNuKauWin, KOTOPLIEe paccMaTpUBaNUChL Kak npe-
TeHAeHTH Ha nobeay B KoOHkypce (damunuu aeTopoB NPUBeaeHs!
B8 andasuTHOM nopsake): C FMNMWBWMH, O. KA3SAKOB, A. KAP-
NAYEB, W. KAPNYHWH, B. NA3APEB, A. MAPUEBWM,
B. HE®EQIOB, B. TYPYAHWHOB.

B npowepgwem rogy Nno nToram KOHKYpca O4AHOMY HMTatento —
asTopy Hawero xyprana B. AEMYEHKO w3 r. Kvesa, Ykpauna,
yOaNoCb Ha3BaTb NPaBUNBHO NATL cTaTel, BOWweawnx B HMCNO
NpU3epoB KOHKYpPCa. B 3TOM rogy ycnex ConyTCTBOBAN emy Xe.
3a yeTbipe NPasuNbHO HAa3BaHHbLIX CTaTbWM OH NOMYYUT HAW NPK3.
Moagpasnsaem!

Konnexkrne pegakuywu nosgpaenser nobegurenei KoH-
KYypCa U couckarene# c xopowen paboTon v xenaer fan.-
HEenWnx TBOPYECKHX yCnexos. Me: f.l.ll'.‘?FUJIH_D”M BCex YuTa-
Tenen, OKasasLmnx Ham NomMoLLb CBOMM aKTHBHbLIM yHqacrmem
B onpegeneHu NpU3epos.

Yeaxaemblie yuutatenu!

aw koHkypc "NMydwas nybnukauus roga” nNpoposkaeTcs.

Tenepb Mbl NPOCUM BaC BLICKA3aTh CBOE MHEHWE Mo nybnuka-
uMaM B kypHanax "Paguo” 3a 2017 rog. HanomurHaem ycnosus
KOHKYPCa: aBTOPLI MACEM, HbM MHEHUA O NyBNMKaumax CoenagyT ¢
MHeHWeM DONLWKWHCTBA YuTaTenel 1 Ha3BaBLIKE HE MEHEE HeTbl-
pPEx cTartei, NPW3HAHHBIX NYHWUMK (3aHSABLINE NPU30B0Ee MECTO
WM OTMEHYEHHBIE NOOLLPUTENEHEIMI NPEMKUSIMA), NONYHAT HALWK
npussl. B CBOMX NWCbMax ykaswiBanWTe, Noxanyincra, (GamMunnio
aBTopa, NONHOE Ha3BaHWe cTaTbK (00A3aTenbHo!), HOMep xypHa-
na, B KOTOPOM OHa Hane4yaTtaHa, ¥ NPeMuto, KOTOPO OHa JOCTOMN-
Ha (nepsas, BTOpas, TPeTes WK NOOWPUTENLHARA). YMCNO Ha3BaH-
HblX MaTepranos He JOMXKHO NPEeBbIWaTe BOCLMU,

Bawe MHeHuWe Mbl CMOXEM Y4ecTb, ecnu nucemo Byger
otnpaenexo o 31 mapta 2018 roga (No NOYTOBOMY LUTEMMENIO).
OTnpaBuTh ero MOXHO W NO 3NEKTPOHHOW NOYTEe Ha agpec
<mail@radio.ru> c nometkoi B none "Tema"” — "Jlyywme nyGnm-
kauum 2017".

Pepgaxkyus



"KnuHunyeckaa” umpposusayuuvs

A. I'OJIbILWKO, kaHfg. TexH. Hayk, r. MockBa

r[ epedpa3npys eeicTynneHwe H. C. Xpy-
weea Ha XX cwespe KMNCC, npo
HacTYNUBLYIO "UMPPOBYID” 3NOXY MOX-
HO Bbino Obl cka3ate Tak: "B mupe Her
cei4ac Takux cun, KOTopbie cMmornu Bol
BOCCTAHOBUTbL aHANOrOBYKD CBA3b B Ha-
Weil cTpaHe, COKPYWWTE UWWppoBOX na-
repb. ONacHOCTb pecTaspaumm KOMmMyTa-
UMW KAHANOB B CTpaHe WCKNYeHa. 370
3HauYuT, 4To IP-nam nobennn He TONLKO
NOAHOCTLIO, HO M OKOHYaTEeNLHO!™,

B camom gene, TexHwka uwndpoBOR
CBA3M CO3038T BO3MOXHOCTb MOCTpoOe-
HWS "HoBOro mupa ceobogwl”. CerogHs
04apOBaHHOE HOBLIMK LMDPOBLIMK BO3-
MOXHOCTAMK 4EeNoBe4ecTBO KMHYNOCh
nccnenoBaTk FPaHM HOBOW BO3MOXHO-
cTu. MNpakTuyeckn cpas3y Xe BbiACHU-
noce, 4To aTa "csobona” cos3naét BoO3-
MOXHOCTM KOHTPONA W CNexXkwW, Ham
KOTOpPBIMW AMKTATYPbl NPOWAOro MOrnu
TOnbKo BUTLCA. W B HacTosiwee Bpewms
pa3BepHYNOCkE CpaxeHune 3a 7O, Kakue U3
3TWMX BO3MOXHOoCTen BynyT peanw3osa-
Hbl. K npumepy, yxe CpaBHWUTENbHO
0ABHO BOOPYXEHHLIE WCKYCCTBEHHLIM
nHTennekToM (MW} pobotel nobeannu
waxmaTtnctos (komnswoTep IBM Deep
Blue npoTtue Tlappw Kacnaposa B
1997 r.). A roa Hazag — OOHOro M3
CaMblX BblOAOWWXCA UIPOKOB B OAHY U3
CamblX CNOXHbIX B MUPE NIp — 1o (KOM-
nelotep AlphaGo, paapaboTaHHbll Nog-
paspeneHnem Google DeepMind, npo-
TMe kKopeiua Jiu Cepona B MapTe
2016 r.). Tenepb poBOTbI BCTYNWNWA B
KOHKYPEeHUMIO C xypHanucTamu, Hepas-
HO B Bbixoasuwer 8 MNyaHukoy rasete
Southern Metropolis Daily 6sina ony6nm-
KOBaHa nepeas 3ameTka, NoAroTOBNEH-
Has penopTépom-poBHOTOM MO UMEHW
Xiao Nan. 3ametka o6bémom 300 3Ha-
KOB 0 MecTHOM decTusane Beina Hanu-
caHa astopom 3a 1 ¢ (!). "Mana” HoBoro
penopTépa — npodeccop MNeknHckoro
yHuBepcuTteta Wan Xiaojun ckasan, 470
3TO TONBKO Ha4ano u y Xiao Nan 6ons-
woe byaywee: "Mo cpaBHEeHWIO CO WTAT-
HbIMKM penopTépamu, y Xiao Nan Gonb-
wue BO3MOXKHOCTK NO aHanuay OaHHbIX,
H CO3p,aéT TEKCTEl OH HaMHOro BbICT-
pee”. To ecTb N0 NYTH TOTANbHOIO OCBO-
GoxoeHns nwpei ot paboTtel poboTol
yxe nobpanuce A0 XYPHANUCTOB. Yxe
NOABWAKMCE NONHOCTLID POBOTU3MPOBEH-
Hbleé 3aB04bl, CUCTEMbl NOOOEDHKW NPKW-
HATKMA PEeWweHWin roOTOBATCA NepenTn oT
noACKa3oK pykoBogWUTENamM K ux Aybnu-
poBaHWio W 3ameHe, a BGaHKOBCKue W
npoYKe KNepKn M3 wpuan4ecknx, HoTa-
pPUanbHbIX U CTPaxoBblx KOMNAHWA APy~
HO cOOMPAaKTCH Ha BLIXOA. 3a BCEM 3TUM
cTtouT WA, 0 KOTOPOM yxe LLINa peds Ha
CTpanuuax xypHana,

"Bynb ocTopoxeH, Korpga MOMUUILCSH

panu H4ero-To, NoToMy 470 MOXeub 370
nony4nTs ",

(Crusex Kunr)

O60poTHOIM CTOpPOHOW pobBoTM3aumnn
AaBnseTca noteps padboTel OrpoMHol ap-
Muer pabo4mx, oUCHbIX KNEPKOB 1 Aaxe
HekoToporo cnos Bboccos. 06 aTom npo-
NoBeaHWMKK poBGoTM3aunn 0OLIMHO TOBO-
PWUTL He NINOAT, 0AHAKO rpaaywmMx nNpob-
nem 370 He cHumaeT. CoBceMm HeaaBHO
ocHosaTtens komnauwmm Microsoft munnu-
appaep bunn Meiatc npegnoxwun obnarate
cneynansHbIM HanoroM KoMnaHuu, KoTo-
phLle 3aMeHsIoT COTPYAHWKOE poboTamu:
"B HacTosuee spems paboTHuk Ha dab-
puike nonyysaeT 50 000 ponn., v ero 4OXo4
obnaraetca Hanoramu, BKKOYas nono-
XOAHBIA HANor, counaneHbIA Hanor u Apy-
rve soinnatol. Ecnu 3Ty we paboTty HavyHeT
BbINONHATEL PoBOT, TO CTOWMT NOAYMaTe O
TOM, 4TOBObI 0BAOXKUTE Ero TPYA, TAKUM Xe
Hanorom™, Mo mHeHwmio MeiTca, cpedcTea,
nony4eHHble 3a CY4eT JTOro Hanora,
MOXHO ByaeT HanpaewTbk Ha GUHAHCKMPO-
BaHue pabounx MecT B cepax, B KOTO-
pbiXx NIOAKM NOKa WMEDT NpevmyuiecTea
nepen poboTamu, a Takxke Ha Nepenoaro-
TOBKY nioaein, notepsaswwmx paboTy M3-3a
poboTuaauyuu. B yacTHocTw, TedTc yno-
MSIHYN yX0f 38 npecTapensiMi u paboTy ¢
OeTbMK.

B HanBonee wupokom noHaTumn MK —
3TO uensiii Habop TexHONOrMiA, C KOTOP.I-
MW Mbl CTanKWBAEMCHA B MOBCEAHEBHOMN
*n3Hu. B kavecTtee MW knaccuduumpyloT-
cA "mMawwuHHoe obydenue”, "rnybokoe
oby4eHne”, "rnybokoe nosepue”, "Helpo-
MOpGdHBIE BbIYACAEHWA", "HERPOHHBIE
cetn”, "obpaboTka ecTeCTBEHHOMO A3bika”,
"anropmTM NOrM4EcKoro Beisoda”, "pexo-
MEHOATeNbHbIE CUCTEMBI" KM, HAKOHelU,
"aBTOHOMHLIE cucTemel” (60Tel). MW yxe
BXWMBYIO pasroBapmBaeT C BaMK Ha MHOIMMX
seb-caiitax, oTcnexweaeT Bawe MecTo-
NONOXEHWE WU oueHuBaeT nosegeHwe. C
TOYKMW 3PEHMA NPOrpaMMKCTa, BCE Bbille-
NPUBEAEHHOE HW YTO WMHOE, Kak CUCTEM-
Hble NPoUecchl, CNPOeKTUPOBaHHBIE ONA
BEINOMHEHWA pAAA 3a4a4, OOHOW 13 KOTO-
pbix MOXeT BbITb UMUTAUMSA YeNoBeYecko-
ro nosegenusa. ApyrumMu 3agaqamue MoryT
ObIThb YXKEe MMUTAUWA YeNOBEYEeCKOro Mbili-
NEHUA MNK "MHTENNeKTyansHoe nosene-
Hue". CywecTeyeT Takxe 3a0a4a "paumo-
HaNnbHOro NOBEAEHWA", HO BOKPYT HEE yXKe
HA4YMHAaKTCA OXECTOYEHHbIE cnopbl. Hy a
Han 3agaqein "aTuyeckoe NoeefeHne” Ha-
4YMHAKOTCH YKEe He Cnopbl, a BOiHbL. Cno-
pbl, pasyMeeTcs, Bbl3BaHbl AedexkTamu
nofein B paumoHansHOM W 3TUHECKOM
noBeaeHnKn, KOTopoe OHK NEepeHOCHAT Ha
cospgasaemelid umu A,

Brnpo4em, aesatensHoCTb, HanpaeneH-
Has Ha oxeaT Bcé Honbwero yucna obu-
Tatenei nnanetsl LMQPOBOIA TEXHWUKOA,
OBbLIMHO MOTUBMPYETCH NPennoNoOXeHu-
€M, 4TO TakOl OXBAT HEW3MEHHO ABNAEeT-

cA BnaroMm. BoamMoxHO, ecin cyauTs O
HEM NO WCKNIOYUTENEHO CHIOMWUHYTHBIM
npakTM4eckuM yacbcTeam, To 3TO Tak u
ecTb. Ho, K NnpuMepy, cornacHo nocnen-
HUM oueHkam, k 2020 r. mupoBssle yobIT-
KW OT MOLWEHHYecTBa, Takxe 6asupyio-
WEerocs, Kak WM3sBecTHO, Ha "UuudppoBbix
BO3MOXHOCTHAX", OOCTUIHYT OBYX TPwUN-
noHos gonn. CerogHs, K npumepy, B
MHTepHeTe yxe NOABUINCE 3N0YMbILLNEH-
HWKK, NPUMEHAIWMWEe 3NeMeHTbl Couun-
anbHOM WHXEHepuK, YToObI Y3HATbL KOH-
duaeHuMansHele faHHbIe Nons3oBare-
Ner HanpaMyl UNii CKNOHWTE NONL30Ba-
Tenein Kk AoBpoOBONBHOMY BbINONHEHWIO
onpefengHHsbiX AeACTBMA, NMPUBOAAWNMX
K MpenocTaBneHuio 3n0yMbllneHHUKY
TakWX OAaHHbIX NYTEM yOexaeHns v Bee-
penns B 3abnyxpenve. BoamoxHo, ot
3TOro nocrtpagaetr Aaxe MW3BECTHLIA
PLIHOK YCIyT TUNa “Aan noragarw”, Ho OT
3TOro He nerye.

Ecnvn xe Mbl Bygem cyouTe Takke C
no3vuKn nNpas Yenoseka, TO, Kak cnpa-
BEO/IMBO OTMEYalnT CneumanucTel, oTeer
Ha BOMNPOC O TOM, SBNAETCA N OXBaT umd-
POBOA TEXHMKOA Gnarom unun 37om, 3asu-
CWUT OT TOrO, Kakoro poga undposbim M-
pom Hac cobupaloTca 0xBaTUTL. MNoatomy
cerogHa nepef uMppPOBLIM MUPOM BCTa-
0T WeCcTb Cepbe3Hbix yrpo3 csobone
none3oBaTenei: cnexka, UeH3ypa, He-
cBoboAHBIE NPOrpamMmbl, OrpaHUyeHHble
dopmatel, NPOrpamMMbl-yCayrv, a Takxe
aBTOPCKO-NPaBoOBOA KOHTPONL. [porpam-
Ma COAeRCTBUA OXBaTy UMQPPOBON TEXHW-
KOM A0mxkHa Obl yIUTLIBATE 3TW Yrpo3sl,
4yTobBbl HE NoAsepraTe MM Tex, Ha Bnaro
KOr0 OHa Co30aeTcs.

UndpoBoi mMup OEPXNTCH HE TONbKO
Ha UMODPOBLIX AaHHLIX, HO, MPexXae BCero,
Ha nporpammHoM obecnedennn. M oue-
BWAOHO, 4TODObI ¥ NONB30BATENER KOMIMbIO-
Tepos Owbna ceofoga B ux cobCcTBEHHOMN
BBIMUCNUTENBHOW AEATENLHOCTU, Y HWX
nonkeH BbiTb KOHTPONbL Hag, NporpaMmma-
MU, KOTOPBIMI OHKW NONL3YITCA. ITO 3Ha-
YWUT, 4TO NPOrpamMmbl A0MXHLI BbiTb CBO-
BoaHLIMK, 1 3TO, pasymeeTcs, BOBCE He
Bonpoc aeHer. oBopAT, NporpamMmma no-
HacToAwemy cBobDonHa, ecnu oHa paer
NONb30BATEND HEThiPe CYLIECTBEHHbIE
ceoboas!:

— BBINOMAHATE NPOrpamMmy,
YroAHO;

— M3Y4aTbk MCXOOHLIA TEKCT NPOrpam-
Mbl 1 NPaBUTL ero, 4ToBbLl 3aCTaBuTL NPO-
rpammy aenatk TO, 4TO BaM HYKHO;

— pacnpocTpaHATL nnn Nepen3fasatb
TOYHBIE KONWKW (MHave — ceobBoga nomo-
rate GCBOEMY COCeLy);

— pacnpocTPaHAaTs MM NyBaMkoBaTh
KONWK CBOUX M3MEHEHHDBIX BEPCKMIA (MHA-
4ye — csobBopfa genaTe Bknag B CBOE
Co0BWEeCcTBO).

Korga nporpamma csobopHa, camn
NONB30BATENN KOHTPOMMPYKT TO, 4TO
OHa fenaeT. PaayMeeTcs, BCE 3TO MeYThl
MOeaANUCTOB, HE YYWUTHIBRIOWMX HWUYBWX
WHTEPECOB, KPOMe CBOUX COBCTBEHHbLIX.
Kak Tam y CTpyrauknx: cHacTbed Ans BCEX
[apom... Hy Tak nuwnTe sce nporpammol
camMu 1 NONy4ailTe B HUX MCTUHHYIO CBO-
6oay. C gpyroi cTOpOHLl, eCTe paspa-
60TYMKK, WHBECTOPLI W obnapatenu
aBTOPCKWX Npas, ecTe 1 BW3HEeC, KOTo-
pblA ABNAETCH ABWMraTenem co3faHus
BCE HOBbIX W HOBLIX MPOrPamMm, NoOALIyH0-
wuxca cnpocom. lpaega, ecnu Beeé
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CMOryT npereHgoeartb

Ha OQWH U3 NPpH30B.

| OTOAaTe HA OTKYN 6H3HECY, TO MOXHO

3aKOHOMEPHO MONYyYnTe ewé Bonbly
HecsoBoay, CAOOPEHHYIO K TOMY Xe NoJ-
HbIM OTCYTCTBMEM 3TWkKKM. Beas HeCeo-
fogHan nporpamMma  HaXo4AuTCA nog
KOHTpOneM ceBoero paspaboTdnka wu
GYHKUMOHMPYET Kak opyave npenocras-
neHna pa3paboT4mky KOHTpONA Hag
nonb3oBaTenAMK, KOTOPOE K TOMY Xe
MOXHO eweé v npoAaTe. TUNWYHAA He-
cBobHoAHas NporpamMma OaeT Bam TONbKO
dainn B ABOMYHOM KOAe, AEWCTBUA KOTO-
POro KOHTPOAMPYIOTCA pas3paboTynkom.
B ceow ovepefb, MOAHLIE HelHEe "obnau-
Hble cepBUCHl”, rae NoNe3oBaTenio npe-
A0CTaBMAAETCH NULLb AOCTYN K "Nporpam-
Mam-ycnyram”, oCTaBnaioT EWE MEHbLUE
KOHTpONA. MNpu 3TOM NONL30BaTENL He
nony4yaeTt Aaxe KOnWu nporpammel, ¢
koTopoi oH pabGoTtaet. OH oTnpasnset
CBOW [aHHble Ha cepBep, nporpamma
BLINONHAETCA TaMm, a Cepsep BbiCbiNaer
peayneTar.

loBopAaT, 4TO NOnNHOA Nnobeapl Haa yr-
po3amu Umdpoeoid cBoBoae MOXHO O0C-
TUMHYTE TONBKO U3AMEHEHMHAMK B 3aK0HaX.
CucTtematuqecknin cbop v xpaHenue cee-
AerHnin o mobom nuue, Nonb3yowWwemcs
KOMNbOTEPAMU WAW CETAMMW, OONXKHbI
Tpeboears ocoboro opaepa 13 cyaa, ny-
TEWeCcTBUA 1 CBA3bL BHYTPKU mobon cTpa-
Hbl OOJDKHEI, Kak Npaeuno, 6biTe aHOHWM-
Hbl. FlocynapcTBam cnegyeT OTKa3biBaThb-
CA OT UEeH3Ypbl U NPUHUMATE KOHCTWTY-
LMOHHLIE MEPbLI 33lLWTHI NPOTHUB Heé. o-
cypapcTeam cnefyeT 3awWuarte CBOW
BbIMUCANTENbHLIA CyBEPEHWTET NOGPea-
CTBOM NPUMEHEHWA NCKNIOYMTENBEHO CBO-
B0ogHBIX NporpaMmM, a B Wwkonax cnegyet
Y4UTb TONMBKO CBODOOHBLIM MporpamMmmam,
4T06bl 0BpasoBaTeNbHbIE YY4PEXAEHWA
BbINOMIHANKM CBOK 3aaavy BOCNUTAHWA
rpaxgaH cuneHoro M ceoBonHoro obuwe-
CTBa, YKPEnnsemoro COoTPYOHWUYECTBOM.
A ewe ons CONpPOTMBAEHWA CREXKE Ham
Hafo He WAEHTMOWUWPOBATLCA Ha Cai-
Tax, ecnu B 3TOM HET HeobxoauMoCTH, a
noKynaTb BEUWW aHOHWMHO — 33 Hanuy-
Hblg, @ HE C NOMOLLBKD BaHKOBCKMX KapT.
Y1obbl COXPaHATE KOHTPONbL Had CBOMMMN
BbIHUCNEHUAMKM, HaM TaKxke He cnegyet
nonbL30BaTLCA HWU HecBobBOAHLIMU NPO-
rpamMmamu, HKW NporpamMmMamu-ycnyramu.
W npexne Bcero, Ham HWKOraa He cnegy-
eT HWM NOoKyNnaTb, HW NONL3OBATBECA NMPO-
AykTamu, KOTopble peanuayioT undposoe
ynpaeneHue orpaHuyeHuaMu, ecnu Tonkb-
KO Y HaC NUYHO HET CPeacTB ANA X B3No-
ma. O4eBMAHO, KOraa 3T CTPOKKM HYMTaIoT
ofBnagarteny CoOBpeMEHHbIX CMapTdOHOB,
OHW cMeloTes. BO3MOXKHO, MHOTAa W rophk-
k0. Tem He MeHee BCE NpWBELEHHOE
Bbllle CBMAETENbCTBYET TAKKE M O TOM,
4TO UWMPPOBOA MUP B TOM BMOE, B KOTO-
pOM ero Ham nNpenogHoCcAT, Oaneko He
BCex ycTpameaeT. M OTHIOAE HE NO Npuyn-
HE 3aBNCUMOCTH MCMNONb3YEMbIX KOMNLIO-
TepPHbBIX NPOrpamMm.

Bot, kK npumepy, My3blka MOXET oka-
3biBaTL BNWAHWE HA HacTpoeHue. U yxe
CYULECTBYIOT Beb-calTbl, Ha KOTOpbIX
BLINOXEHbl CneunancHole ayauodaiins,
ABMAIOWMECH HWU YeM WHbLIM, Kak undpo-
BbiM HapKOTUKOM . A BCE, YTO HYXHO 019
AOCTYNa K HAM, — KOMNBOTER C A0CTYNOM
B WMHTepHeT w ronoeHwle TenedoHbl.
CyluecTBYeT Aaxe HeCKONbKO CN3HroBbIX
TEPMUHOB Ang 0603HAYEHUA 3TUX 3BYKOB:
idozers v idosers. 9TW 3BYykW Bbi3blBAIOT

CXOXWE C HapKoTW4EecKUM 3doexTs 3a
CYET TaK Ha3blBAEMbIX DMHAYPanbHBIX PUT-
MoB. Bnpoyem, BrHaypanbHble pUTMbl 3TO
VXEe W He My3blka. 3TO Tak HasblBaemble
amMGMeHTHLIE 3ByKMW, OKa3kIBalOLME BAUA-
Hue Ha paboTty mosra. B kaxpom yxe
AOMNXHbI ObITh pasHble 3BYKW, KOTOpbIE
CKNanbLIBalOTCA B MO3MY B HYXHYIO KOMBU-
HALKWID, COOTBETCTBYIOWYIO Pa3NuyHbIM
4acToTaM MO3roBblx BONMH. OpHW W3 HWX
COOTBETCTBYHOT COCTOSHMWIO YyMMpOTBOpE-
HWA, apyrue, K npumepy, — Tpeesore. Ka-
KMe-TO M3 HWX OKa3bliBAlOT TepanesTuye-
CkOe BO3AeWCTBME, OOHAKO OCHOBHAA 00-
nsi NOA0BHBIX MHTEPHET-CanTOB COCTOMUT
M3 pecypcoB, NOCTaBNAOWMX Nonb30Ba-
Tenam ayanodains, addekt oT npocny-
WKWBAHWA KOTOPBIX CPOAHU ankoronkHomy
U HapkOTWMYEeCKOMY yrapy. A TyT eweé B
couManbHbIX CeTax MOABUIMCH CYWUM-
nanbHble rpynnol. Moxoxe, Noka K 3Toi
cthepe AeATENBHOCTM HE NOAKMNOYUNCS
camoobydaemslid M, HO Begb, Kak Mbl
nNoHMMaeM, 1 3a aTm Aeno He ctanet. B
06UiEM, HENMOXO Bbl NOHUMATL, 4TO UMEH-
HO CRylWaeT B ronoBHebIX TenedoHax Ball
pebEeHoK.

Undposoit Mup MEHSEeT NpropuTEeTb
paxe B gunnomatui. K npumepy, JaHwa
CTaHeT NepBoi CTPaHoi B MUpe, KOTopas
cobupaeTcsa HazHa4uTe Nocna, cnocoBbHOo-
ro pearMposaTe Ha W3mMeHeHun B cdepe
WT. [leno B TOM, 4TO Takue rradThbl, Kak
Google n Apple, Teneps umetT Gonblue
BNMAHWUA, 4eM MHOr1e CTpaHel. 3TH KOM-
NaHuK CTany Yem-To BPOAE HOBLIX CTPaH,
OHK umeloT Bonbwoe BAWAHWE, U Ha 3To
KaK-TO HY>XHO pearvpoBaTth, CHMTaloT nar-
4yaHe. HepaeHo komnanwa Facebook 3a-
ABMNA O PEeLeHUn CO30aTk HOBLIFA aara-
ueHTp 8 OneHce, TPeTbEM MO BEAWHWMHE
ropoae [HOanuu. Mo 3assnenuo MWL
[OaHuK, 3Ta OOroBOPEHHOCTL cTana nno-
OOM TpEXNneTtHen Ounnomarn4eckon pa-
BoTel. Opyras kpynHewdwas kKomnaHusa,
Apple, B8 npownom rogy obbasBuna o
cTpouTenscTBe COOBCTBEHHOrO LeHTpa
oBpaboTku AaHHbIx B Bubopre.

B ceow o4epenb, komnanna Google
pewwna no3aboTTbCcH O TOM, 4To6LI po-
60Tbl HEe NpUuYKrHANK Bpepn 4YenoBexy wWnu
CBOE NeHbLID, UMK Kakum-HUOY oL BOCCTa-
HWMEM MalWH, NONYTHO NOACAAWE YEeno-
BEYECTBO Ha UMPPOBbIE HAPKOTMKM,
MNMoatoMy OHa pewna pa3paboTars ceom
coBCTeEHHbIE 3aK0oHL poBoToTexHwkKn. B
4aCTHOCTW, NPOBOAATCH WMCCNeaoBaHus
Ha npeaMeT, Kak ctaHeT cebs sectn MU,
KOTOPbLIA 3axo4eT akTMBHO HAaBPeOuTb
noasam. YTo xe KacaeTCA KOHKPeTHbIX
npo6nem BeaonacHocTn MK, To noka y4é-
Hble KOMMaHwu NPOoBenn WccnenosaHue
Ha poboTte-ybopLuMKe, a He Ha rMNoTeTH-
YECKO BCECWUNBHOM CUCTEME, XaxayLUeli
MUMPOBOro rocnoacTtea. Nonyynnoce, 4To
paspaboTtunkam UK cnepyet o3abotnTs-
CA Cnenyowmm:

— n3berate NOBOMHLIX HEraTMBHbIX
adpdexTos, MHave — KaK Mbl MOXeM ObITb
YBEPEHLI, 4TO pPoBOT-yEopLKMK He COBLET
C nocTameHTa Ba3dy, ECNW PELUNT, 4TO Tak
paboTy MOXHO caenatb BuicTpee?;

— naberate NpobnNemM c BO3Harpaxmne-
HUEeM, MHa4Ye — Kak Mbl MOXeM BbITh yBe-
peHbl, 4T0 pobOoT-yOOpWMK NPOCTO He
3ameTET Mycop Nof AVBaH BMecTo ybop-
KN?:

— NpUeMNEMbIM HaA30POM, MHaYe —
Kak Mbl MOXem ObiTb yBEpeHbl, 4T0 poboT-

yGopumk ByaeT BuICTPO BCEMY YYUTLCS, @
He CcnpawwuBaTe MOCTOAHHO, rae wsabd-
pa?;

— Be3onacHbiMK  MCCNenoBaHUAMM,
MHaYye — Kak Mbl MOXEM DbiTh yBEpEHS,
yto pobor-ybopuwmk Byaer BubupaTth
Haunydwue cTpaterny ybopku, HO B Npo-
LIECCE HE PeLUnT B Ka4eCcTBE IKCNepumMeH-
Ta CyHYThb WBabpy B PO3ETKY U HEe COXKET
BECb AOM (Beb HET AoMa, HeT 1 npobnem
c ybopkon)?;

— 30paBOMbICAMEM MPK WM3MEHEHWW
YCNOBWA OKPYXaloOWei cpeasl, uHade —
KaK Ham Hay4yuTe poboTa NOHUMATL, YTO
ero HaBblkM B WU3MEHUBLUUXCH YCNOBUAX
Becnonesnbl?.

Kctati, noxoxe, 4To He Toneko Oyay-
we 23aKoHs! POBOTOTEXHMKK ByayT CUib-
HO OTAMHATBRCA OT KNaccukn Alizeka
A3MMOBa, HO N MOXET OKasaThCa, HTO yXe
B Onnxaiwee Bpems B chneumanucrax B8
06nacTn MawuHHOro 06yYeHUa, HeApPOH-
Hbix ceTeid u M Bonblue He ByaneT ocoboi
HeobxoaumocTu. Begyuwwe nccnegoeare-
nW B 3TOM cepe CHMTAKOT, YTO HAC XKOET
Nno Ha Hasze WK, cnocobHoe camocTosn-
TenbHo co3pasartb Apyroe MO v Apyroi
M. Yem BCE 3TO KOHHMTCA, NOKA HE O4EHL
MOHATHO.

M ewe kacatensHo poboTos. He-
TPYOHO 3@MEeTWTb, 4TO NPU WX CO34aHUKN
UCNONb30BaHKWE UWMPPOBLIX TEXHONOMMIA
3a4acTyio He CTONk ONpPasfaHo, NoTomy
4TO aHaNOrMYHYK GYHKUMOHANBHOCTL
MOXHO Bbino Obl peann3osBaTtb C NOMO-
Wbo aHanoroBblx TexHonoruia. Bot npo-
cToit poboT, cnocobHbIi BanaHCUpoBaTs,
noa, ynpaeneHnem M1KponpoueccopHo-
ro KOHTPOAnepa, KOTOPbIA, BEPOATHO,
paBoTaeT Ha 4acToTe HEeCKONbKO OecAT-
KOB merarepu. A BOT eweé OAuH TOoXe
npocToil Ganancupylowmia poboT, kKoTo-
pbIA YyNpaBnaeTcA aHanoroBwiM YCTPOR-
CTBOM, NOCTPOEHHbLIM Ha WMHTErpanbHoOM
Tamepe 555 1 HA HECKONMbKKUX AWUCKpeT-
Hblx paguoanemeHTax. OH Toxe paboTa-
eT n 3G PeKTNBHO BLINONHAET 3a0aHHYI0
hyHKUMIO, HO, Noxoxe, TpebyeT MeHbLe
anekTponiTanua. Bnpodem, paboTty
uMdpoBOA TEXHWKW BPAL NW MOXHO
Ha3BaTb pPAaUMOHANBHOW NPW NONbITKE
KOMUPOBAThL XWBblIe OpraHuamel. oka
OHU MOMYT NAWb CO3AaTb UANKD3UID TaKo-
ro KONWMPOBaHWA 3a CHET BRICOKNX CKOPO-
cTen obpaboTkn, BepHee, nepebopa pas-
nu4HoA nHpopmaumn. OgHAKO WMEHHOD
aHanoroBble 3MEeKTPOHHbIE YCTPONCTBa
obnagatoT onpegeneéHHbiM CXOACTBOM B
npuHumnax obpaboTkn nHdopmauun ©
BMONOrMHecKUMK HEPBHBIMW CHUCTemMa-
Mu. Undpossie cuctemsl 06pabateiBaioT
OaHHBIe NUKCeNb 3a NuKkcenem 1 TpedyloT
3HAYMTEeNbHbIX NO BpeMeHK W Bbl4WMCNK-
TeNnbHOW cnoxHocTk obpaboTok. AHano-
roBas CUCTEMa B 3TOM CMbICNEe UMeeT
fonswee HBLICTPOABACTBME WU NO3BONSET
npumMmeHaTe ropasno Honee addexkTus-
HYO napannensHyilo obpaboTky, 4TO, K
npumMmepy, 06BACHAET BhICOKYI TOYHOCTE
1 BONbLYIO CKOPOCTb CUMCTEM 3pEHUs Y
HaCEeKOMbIX.

HekoTopbim cneumnanuctam Oyayuwiee
poBOoTOTEXHWKW NPEenCcTaBNAETCA TakuMm:
YNpaBneHue KOHEYHOCTAMU, KUHemaTu-
KOW, OpraHamu 4yBCTB W 3peHus OypeT
NOCTPOEHO Ha aHanoroBbix CUCTemMax
(HanpumMmep, aHanoroBble HEeWpoCceTn).
MNpu4émM OHK, BO3MOXHO, ByayT nocTpoe-
Hbl Ha HOBBLIX MPUHUWNAX (OoNTUYeckas



CUCTEMOTEXHWUKE, MEeMpUCTOpPLl W T.n.).
AHanoroeas cxemoTexHuka ByneT peanu-
30BbIBATL CMCTEMY pedfeKcoB, KOTOPbI-
mu 006NnagalnT BCE XWMBbie CYWecTBa W
KOTOpbIE MO3BONAKT MM OblTb TaKUMW
BLICTPLIMK 1 NoBKUMKM. 3To ByoyT ped-
nekcel, KOTOpbie NO3BONAKDT HENOBeKkY
OTAEPHYTL PYKY OT ropsaYeid NoOBepxHOCTH
3a[0Nro oo TOro, Kak ero "rofnoBHON KOM-
neioTep” npumeTt curHan w obpaboTaer
MHPOPMALMIO O TOM, 4TO pyKa HaxoauTca
B OMAacHOCTK.

B cBOWO ovepefpb, UeHTpaneHoe ynpas-
neHve BCEMU CHUCTEMaMW MOXeT GbiTe
peann3oBaHo € NOMOLLBIO MOLLHOIO und-
POBOTO KOMMNbOTEPA, KOTOpbIA Oyner
KOHTPONMPOBaTh, Kak paboTalT aHanoro-
Bbleé CUCTEMBI W, BO3MOXHO, MOACTPOWUT
pexumbl X paboTel B 3aBMCMMOCTW OT
OKpyXawein o6cTaHoBKK.

Y710 KacaeTca NpUpoLsLI YHenoBe4yecko-
ro Moara, TO 3TO HW 4TO MHOE, Kak yOuBn-
TENbHbBIA KOMNLIOTEP, NPUHEM KOMNBIOTED
aHanoroBelid ¢ manoit notpebnaemoit
MOLUHOCTLIO, BLICOKOW HAAEXKHOCTLIO NP
BbIXOAE W3 CTPOA GONBWWHCTEBA KOMMNO-
HeHToB W paboToi Ge3 nporpammHoro
obecneyeHua. PaGoTa Takoro KoMnelTe-
pa KpanHe MHTepecHa Npu uayvyeHnn Npo-
Bnemot A

B aTo#n 4acTK cylWecTBYET NPOPBIBHOW
NPOeKT rpynnbl €BPONencKux YYeHbIx
(15 MHCTUTYTOBR M3 CEMK CTPaH), KOTO-
pblii ABMNAETCA 4acTblo eBPONewncKon
nporpammel  FACETS (Fast Analog
Computing with Emergent Transient
States). WMccnegoBaHwa NpoBOLATCH B
obnacTtax HelpodKrankn 1 Henpobuono-
rin. Ha ocHOBaHWK NONYYHEHHBIX OaHHbIX
paspabarbiBaeTca HeMPOKOMNbLIOTEP, KO-
TOPbIA CMOXET @YHKUMOHWPOBATL NO-
nobHo venosedeckoMmy moary. [Mpouec-
cop koMmnbloTepa coctouT u3 300 Heir-
POHOB 1 MONYMUNNWOHA CUHANCOB. 3TO
BO3MOXHO 33 CHET MCNONb3OBAHWA aHa-
NOroBON INEKTPOHWMKW, MMMTUPYIOWER
HEMPOHBLI, W UMDPOBOR 3NEKTPOHMKNK,
KoTopas npepcTtasnaeT coboil ceBa3un
Mexay HenpoHamwu, cuHancel. Wc-
KYCCTBEHHbIE HelpoHbl MoryT pabotate
HamHoro GbicTpee uenoseuweckux. [lpo-
M3BOAMTENBHOCTE TakOW CUCTEMbI B
100000 pa3z sBoile NPON3BOANTENEHOCTH
HUONOrMHEeCKOA U B AECATb MWIMOHOB
paz BeiCTpee NpPoOM3BOAMTENbHOCTH ca-
MOro MOLLHOro komneoTepa. B obwem,
yyéHble, BoBneyéHHble 8 npoexkT FACETS,
pewnnm He cnoputb HW ¢ TBOPUOM, HKU C
Jsonoumen (4to komy Oonblwe Mo
BKYCY), @ TWAaTenbHo U3y4mnTb TO, Bnaro-
Aaps yemy, COGCTBEHHO roBOpPS, Mbl CNO-
CcOBHbI K NO3HAHWID OKpYXaoWwero Mmupa.

B o6wem, nonHoi nobeds LMdpoBoro
MMpa Haf aHanoroBbiM NOKa He Npensu-
autca. B nyyqwem cnyy4ae noABMTGCH
Kakon-H1BYab TEXHONOrMHECKIA KOMNPO-
mmcc. Bnpoyem, HabnopawoTca 1 obpar-
HblE& Mpoueccel nepexona B “"aHanor”.
Hanpumep, B 3sykozanucu. HaBepHsaka
MHOTME 3aMeTuny B3NET, kasanocb Obl,
yweawmux B NPOLINIoe BUHUNOBLIX ANCKOB.
Tel'lepb Ha HWUX 3anUcCeIE3KT W Cambie
nocnegHwe my3blkanbHble HOBWHKKM. Boe
AEno B TOM, 4TO 8HanoroBsLIN 3BYK OKa3an-
CH nyywe, KayecTBeHHee, HacbilWeHHee K
np. {(MenomaHel MOTYT MHOFO pacckasaTk
ob atom), 4eM Oaxe OYeHb xopolwas
3anuck Ha CD. Bnpo4em, B 3TOM HET
HUYEro yOWBUTENLHOD, NOCKOMNbKY, Kak

rOBOPWTCH, CNEuManvcTel OaBHO npeny-
npexaan...

B kayecTBe MANKCTpauUK npuseném
dparmeHT ctaten "Undpoenaauwa onac-
Ha?..” u4neHa pegkonnernn xypHana
C. N. MuweHkoBa, BHIWEOWENR B XypHa-
ne "TexHonoruv W cpeacTea CBA3K”
pPOBHO OEeCcsTb neT Hasagn: "OpraHbl 3pe-
HWA, CNyxa W pedn afaanTMpoBanuce K
YCNOBMSAM CYLLECTBOBAHWS 4enoBeka W
no CBOMM OCHOBHbLIM NMapameTpam OnTu-
MWU3WMPOBanMcb ANA  OCYLWECTBNEeHWH
HOPManbLHOM ero XwW3HeoeaTensHoCTH B
cpepe obutaHua. B nocnegHue ThiCAYE-
NeTUs ONTUMU3MPOBANNCh WM My3blKanb-
Hbie MHCTPYMEHTEI, a TaKkxke uHele Nnpubo-
pbl ANA 3BYKOW3BAEYEHNA. YCTAHOBUNOCH
NoMHOE COornacoBaHue Mexay napamert-
pamMi aKycTMYeCKon cpeflbi u CBONCTBA-
MW 3BYKOBOrO 1 BWAEOBOCNPUATKA, NpW-
YEM ML CNYXOM K 3peHueM nogpasyme-
BaKTCH U MexaHuaMel obpaboTku obpa-
308. NNioboe paccornacosaHne BOCNPWA-
TUH N MbICNEHHBIX CTEPEeoTWNOB 3BYKO-
BblX 1 BUAE00OpPa30B NPUBOAMT K OLLY-
LWEHWHD MCKAXEHWMIA M OAMCKOMDOPTY BOC-
NPUATHA.

Hopmel Ha NnokazaTenn Ka4ecTsa aHa-
NOroBLIX KaHanos cBA3W paspabarteiea-
NMWCe MCX0O4A M3 3aMEeTHOCTWM BHOCKMMbIX
MMK TMHEAHBIX U HENWHERAHbIX WCKaxe-
HUiA. MckaxeHna B undpOoBLIX KaHanax
MMEIOT OpPYryio NpUpoLRY, onpesenaemMyo
OWCKpeT3aunen curHana, a ux Bocnpus-
THE NbLITAKTCA CBECTH K BOCNPUATHIO UG-
KaXEeHWA B aHANOroBbIX KaHanax. MonHas
aHanorus HeBO3MOXHA, a NONHOUEHHOoEe
MCCNenoBaHne WCKaxXeHWn B undpoBbix
KaHanax eweé He NPOBOAMNOCH: OHO Tpe-
6yeT Beckma TPYOOEMKUX 3KCNEpUMEH-
TOB. EQMHOA 3aKOHYEHHOW Teopun BOC-
NPUATUA WCKAXEHWA, BOIHUKAWMWX B
undpoBbIX KaHanax, HeT, 0AHakKo 3amMe4a-
eTcA NOBLIWEeHHaA yTOMNAEeMOCTs ClyLwia-
Tenein, Yunteieas ABOACTBEHHOCTL Mexa-
HW3MOB BOCNPWATWA (aHanoroBy U oA-
HOBPEMEHHO OWMCKPETHYIO KaK B OpraHax
cnyxa u 3peHunda, Tak U B rONOBHOM
MO3re), MOXHO NPefnonoxuTe 3aTpyan-
HEHWA "nepexkoamposBkn” NpW Hecosna-
DAWKMX 4YacToTax AUCKpeTusauuy u
YPOBHEI KBAHTOBAHWA CUIrHANa u cucTem
BOCNpUATHA Yenoseka. llocnywas nep-
Bbie undposble dhoHOrpaMmel, 0aUH M3-
BECTHLIA 3BYKOpPEXWCCEp cka3an, 4YTo
nepen BHefpeHneMm uvdpel HAQo nony-
YUTL pas3pelWwnTensHYI0 Cnpasky y Bpadya-
cneuvanicTa no BoiCWeRn HepPBHOW aes-
TENLHOCTHK.

Mpy CHUXEHMM 3HAYEHWA 4acToThl
ONCKPeTU3auMM 1 pas3paaHoOCTH KBaHTO-
BaHWA, COOTBETCTBYIOWMX "cTyaniHOMY"
Ka4ecTBy, HAcTynawT WMCKaXEHWA CWrHa-
na, 3ameTHele Ha cnyx. lpuemnemoe,
"KOoMMep4eckoe”, KavyecTBO 3BY4aHWA
obBecne4ynBaeTca Npu 4acToTe AUCKPeTn-
zaumm 32...44 1 kl'y, npwn 12...14 pasps-
fax (Ka4ecTBO KaHaNOB MEXOYropoaHoH
CUCTEMEBl Nepefaqn, KadYecTBo KOMNakT-
ancka )" .

Kak rosopuTcs, 6e3 KOMMEHTapues...

Mo marepwanam Broadcasting,
PCWeek, PCNews, [Monynapuas
mexavuxka, MIT Technology Review,
ITC, China Daily, TexHonoruu un cpeq-
crea ceaam, kv.by, gnu.org

ibops PAOAWOMACTEPA!

YHusepcansHulin USB-nporpam-
matop Postal 3 FULL nons mukpo-
cXeM nochnenosBaTencHOW namsaTH,
paborawwmx no npotokonam 12C,
SPI, SPI FLASH, MICROWIRE (MWI) u
GN3W-NamMaTM MUKPOKOHTPONNEpOR
MICRONAS, MSTAR, KB9012, koa
RDDV003 — 1600 py6.

HOBWHKA! NporpaMmartop Muk-
pocxem nocnenoBaTenbHOW MNamaTu
"POSTAL 2" — 550 py6.

MNpubop "FBTest v1.1" ana obHa-
PYXKEHWUA KOPOTKO3aMKHYThHIX BUTKOB B
UMNYNBCHBIX TpaHchopMaTopax, Kog
RDDVO01 — 1125 py6.

KU1 UamepuTens émkoctyn n ESR
ANEKTPONUTMHECKUX KOHAEHCATOpOoB
6e3 npeMoHTaxa ux 13 NevYaTHON NNaTel
"ESR-micro v4.0S1" — 3000 py6.

TepmocTtat ALX007 na DS18B20 n
ATmega8 — 750 pyb. |

PaguokoHcTpykTopsl  Radio-KIT, |
Arduino-Kit, MACTEP KWUT, Ekits un
KitLab, zan4actv gnAa pemoHTa —
8 UHTEPHET-MATA3MWHE "OECCHU".

Ten.: ona Mockesl (495) 11-86-086;

(916) 029-9019.
MHTEpHeT-Mara3uH: WWW.DESSY.RU
e-mail: zakaz@dessy.ru
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A 5 KiaHe B paguonone.
E LA AD AsToBuorpaduyec-

B paﬂHOhﬂﬂe Kune 3ameTtkn. — M.

lops4as NUHWS —
Tenexkom, 2016. —
312: un. ISBN 978-
5-9912- 0615-0. |

Hactoawana kKHu-|
ra — 3To aBTo6MO-|
rpadmyeckme samer-|
KM PYCCKOro COBET-|
CKOro y4EHOro U KOH-|

|cTpykTOpa B 06NaCTH PaaMOGCBA3K N TENe-

panuoBelwaHa, OxeaTteiBaloume 56'I'IBT-I

| |Hwid TBOpYeckniA nyTe asTopa. lepsas)|

rnaea KHUru nocesaweHa AeTckumM 1 oTpo-|

|yeckrM rogam Byayluiero y4eHoro, a Tak-|

HE KM3HEHHBLIM 3NW30aaM, onNpeaenvs-|
WKM BLIBOP CNeunansHoOCTA. 3HaunTens-

|HOE BHUMaHue yaeneHo BOeHHOMY Bpe-
{menn. Nocneayiowme [Be rnasbl NOCBA-|

weHbl WMHXEHEPHOW A[edaTensHoOCT W

paboTe Ha pPYKOBOASALWMX NMocTax B M-

'HACTEpPCTBE NPOMLILLNEHHOCTWU CPeacTs|

ceazm CCCP 1 B MWUHMUCTEPCTEE CBA3WU

|CCCP. YeTteépTan v naTas rnasbl NOBECT-

BYIOT 0 paboTax aBTopa B KOMMEPHECKMX|
cTpykTypax Poccuiickoit Mepepaumu.
B noBecTBOBaHWW NPOCREXMBAKTCA

NYTK pPa3BuTUA OTEeYeCTBEHHBLIX paguo-

CpeacTs CBA3KM 1 BeulaHus. ABTop He Gea)
AONWM  IOMOpa ONUCHLIBAET KOMAU3uK,

'Bcrpeqanm necH Ha ero XM3HeHHOM NyTr.

Ans Wwupokoro kpyra YnTaTenei.
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PAOWO Ne 6, 2017

MHorokaHanbHaqa ycunurenbHas
cTtpyktypa B YM34 knacca D

A. JIMTABPUH, r. Bepe3oBckuii KemepoBckow obn.

Cpeau BaXKHbIX NapamMeTpoB, pacCMaTPUBaEMbIX aBTOPOM B MHO-
roxkaHansHsix ycunurersnsHsix cTpyktypax (MKYC), — 3anepxka kop-
PeKuun BeIXORQHOIroO CUrHana no nerne obpartHoi cea3u, a B YM3Y
knacca D onHa Hepegko AOCTAraeT nepruoda nepeknio4eHns TpaH3nc-
TOPOB BLIXOAQHOIO Kackaga, 1. €. AecATKa MUKpocekyHa. BknwoyeHnne
3KOHOMMWYHOI O YCHUANTENS MOWHOCTH knacca D B MKYC cnocoberBy-
eT YyAYYWeHnIo ero napaMeTpos BO BCe nonoce 3ByKOBbLIX 4aCTOT U
nogasneHnio BHENONIOCGHbBIX MOMeX M HaBO4OK.

3TOA cTaTtbe NPOAOHKAeTCA Tema

MHOTOKaHaNbHbIX YCUITUTENBHBLIX
cTpykTyp (MKYC) B YM34 1 peanuzauun
KpUTEPUEB OoTpuuaTencHoi obpaTHON
cesian (OOC). OHa npepcrasnnet coboi
NOTMYECKOE NPOOOMXEHWE ABYX Npeabiay-
uimx nydnmkaumia [1, 2]. 3aecs onucaHa
BEPCUA YCUNMTENSA MOLLHOCTK Knacca D u
paccMoTpeHa cneundrka ero npumexe-
Hua B YM3Y Ha ocHose MKYC.

00C, MMHMMW3AUWA BPEMEHW peaxkummn
no netne OOC (BPM OOC) peann3osaHbl
HEAOCTATOYHO XOPOoLWO.

Ecnu paccmarpuBeaTth 3T ABa KAlo4e-
BblX KpUTEPWA, TO C WX peanuaauueil B
ycunuTensx knacca D pena oberosnn go
HEOABHEro BPEmMeHKn o4eHb nnoxo. Mpu-
ynHa — 3apjepxka B netne OOC Ha
BPEMS, paBHOE Nepuoay TakTOBOW 4acTo-
Tol, ¥ HAanW4re LC-puneTpa HM3KKUX Yac-
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Kak yxe oTme4anocs B NpensiayLinx
nybankaumax, B yactHoctu B [3], ycunm-
TEnu, B KOTOPLIX peann3oBaHsl npegens-
Hele napametpel O0C, umMewT mansie
HENWMHENHbIE WCKAXEHWA, CBA3aHHbIE B
OCHOBHOM C OCOOEHHOCTAMMW MOHTaxa.
MmenHo OOC 1 sBNRETCH KNIOYeBbIM (ak-
TOpOM, ONPeaensiuMM KavyeCTBeHHbIe
xapaktepucTrku YM3Y, ogHako BO MHO-
TUX YCUIIMTENAX Makcumudaums rnybuHsl

ToT (PHY) Ha Buixoae ycunutens. Kpome
TOro, OTHOCUTENEHO BoNBLWKWM NoNyYaeT-
ca n koahPUUMeHT generun B uenu O0C,
3apalowmnid yeunerdne YM34Y. 310 senéT K
TOMY, 4TO TOYHOCTb W 3DPEKTMBHOCTL
patbotel OOC B yocnnuTtene (Kak cucTeme
aBTOMaTU4YeCcKkoro perynmposaHna) nane-
KK OT AOCTUKMMBIX NPeaenoes.

Cne,u.ye‘r OTMETUTL, 4TO B NnocnegHee
aecaTuneTue NONyNApPHOCTL younuTenen

knacca D 3ameTHO Bbipocna, ¥ BO MHOTOM
370 0BYCNOBAEHO POCTOM KavyecTBa 3TUX
YCUNMUTENEH NPU WX BLICOKOW 3KOHOMMY-
HOCTW. 3aMETHYIO pPOfib B 3TOM Cbhirpanu
HOBAA 3nemMeHTHan 6a3a 1 CxeMoTexHuKa
[4]. 3To NoO3BOAMNO YNYYLWUTEL AGACTBNE
0O0C u, kak cneactene, KadecTBeHHble
xapaktepucTrkmn YM3Y B uenom.

Hapno sametutb, 4TO cama maes nony-
YEeHWS BLICOKOKAYECTBEHHOIro YCUNEeHUA B
ycunutene knacca D poctatodHo npobne-
MaruyHa. MOoWwHbIe MMNYNLCh Toka W
HANPSAXEHWA NNOX0 COCEACTBYIOT C Mano-
CMrHanNLHLIM BXOAHBIM Kackagom. Pagw-
KanbHO yNy4WwnTb NapamMmeTpbl MMEHHO ca-
MOro ycunutens, paboTtaouero B pexume
knacca D, o4eHb CNOXHO. 3TO CBA2AHO C
OCHOBHbLIM NPUHUMNOM paboTel Takoro
YCUNUTENS.

Coscem gpyroe neno, ecnv napamert-
pPbl MOWHOrO younutens knacca D ynyd-
watbk C NOMOWBLID APYrvx younutTenei B
MKYC. B atom cnydae MOXHO UCNONb30-
BaTb YNPOUWEHHLIE BEPCUW YCUNIUTENER
knacca D. Xopowwm BapuaHTOM 34eCh
MOXeT ObiTe asTokoneDaTenbHbiil Ha
yacToTe nepeknodeHun (Self-Oscillating)
YCUNUTENb HA OCHOBE KOHTponnepa LWUM
(PWM) IRS2092 [5]. OH vmeeT BHeWwHWe
uen OC w ynpaenser MOWHbIMI Nepe-
Kno4aTensHeIMIK TpaHancTopamMu (Hanpu-
mep, B cbopke IRFI4019 [6]), ocywecTs-
nea ynpasneHue MOUWHOCTLID, NoABOOW-
MO K Harpy3ke, M3MeHEHNEM CKBaXHOCTH
MMMYNbCOB.

CywecTeyioT ABa NpUHUMNWansHo pas3-
HbIX BapwaHTa snoteHns O0C B nogob-
HbIX younuTenax. MNepeelit — korga O0C
cHUumaeTcs ¢ Bbixoaa no HY, a BTopoi —
nocne ¢unetpa. MNPUHATO CHWTATB, HTO
00C, He oxBaTLIBawLWan BeixoaHon MHY,
Bonee "npaBuneHas” [5]. OpgHako npepa-
NOYTEHWA MMEHHO MO KA4YecTBY 3BYKa
006bIMHO OTAAIOTCA YCUIUTENAM, B KOTOPbIX
aT10T HUNLTP BKMOYEH B netmo obpaTtHoii
CBA3N.

Ecnv npoaHanuanpoBaTte addekTus-
HOCTE paboTol ODPATHOM CBA3W, NOAKMNIO-
YyEHHOM Ao PHY, To OKaxeTcs, 4TO B TOYKe
NOAKNIOYEHWA BbllLEe Ha3BaHHbIE napamer-
Pbl HAXOAATCA HA OTHOCUTENBHO BBICOKOM
ypoeHe [5]. B ocHOBHOM 3TO 0DycnoBneHo
3HAYUTENbLHBbIM  3anacoM  YCUNEeHWs W«
OTHOCUTESIbHO BbICOKWMM DbICTPOAENCTBN-
em. Cam ycunutens B 3TOM cny4ae npea-
cTagnsgetT cofoM penakCauMOHHBLIA redHe-
paTtop.

OpHako BeCbMa PafyXHYy® KapTUHY
30eChb CMNLHO NOPTHUT MMEHHO BLIXOQAHOW
®HY. 3JT10T GUNLTP, BLINOMNHEHHBIA C
npuMeHeHnem GeppomMarHUTHLIX Marte-
puanos, Haxoputca BHe netnu O0C wu
NpoABAAET 3aMETHYIO HeNWHelnHocTb. B
AONONHEeHWEe K 3TOMY Takon DUNeTp Ha
4acToTe cpe3a MOXeT NPofABNATL peao-
HaHCHbIE CBOWCTBA NPV MNOBbLILLEHHOM
uMnenaHce Harpysku; B 3TOM chnyvae
KOHTPONL CUrHana Ha BeIXode ycunutens
yxygwaeTtca., 3ddhexkTUBHOCTE U Tou-
HocTs pabotet OOC, oxpatbiBalOWER W
BbIXOAHOW UNBTP, CTAHOBATCH XYXe
BCNeAcTeMe BHOCWMMOW GuneTpom 3a-
AepxKKn.

HacToTa nepexniov4eHna U cam pPexmm
aBTokonebaHwin B ycunutenax knacca D
HaxXOOATCA B 3aBUCUMOCTM OT MEecTa Noa-
knovenna OC. Beictpogeiictayiowas OC
{B3RTA® OO0 BLIXOOHOMO MWUNLTPA) MOXET
oBecneynTs BLICOKYID 4acTOTy Nepexknio-



yeHua B ycunutene. Ecnm xe uene obuei
OC nogkniouyeHa nocne dwmnbTpa, aTa
4acToTa NoNy4aeTcs CYUIECTBEHHO HXe
(B HECKONLKO pa3z).

Obwan O0C, He oxeaTbliBawULan Bbi-
XOAHOM OUALTP, KOHTPONUPYeT CKBax-
HOCTb CUrHana, HesHa4YnTeNbHO NOHVXARA
TaKTOBYIO HACcTOTY Ha BONLWMWX aMnAnTy-
nax curdana. B cnysae xe oxeata ©HY
netnéii obuwei OOC CKBaXHOCTL CUrHana
3aMeTHO U3MEHAETCA, CYUWECTBEHHO No-
HIWKAsA YacTOTy Nepeknio4eHns, ocobeH-
HO NpK BONLLLMX MHOEKCAX MOAYNALMWN.
an ITOM FIDUFIEIHRICITC‘J! HEOQOCTATKW B
BMOE MOHWXKEHHOrQ ObLICTPOAEWCTEWA
(n3-3a BeIXogHOro ®@HY) K orpaHudeHns
yeuneHus B netne, 4Tobebl cO30aTk NPUO-
puteT paboTtel MOC Ha 4acToTax B COTHM
Kinorepu.

WMTak, 060BWMB Bbille CkasaHHoe,
MOXKHO MOABITOXUTE, 4TO Lenecoobpa3Ho
obbeguHeHne OOCTOMHCTB 3TWUX AOBYX
sapuanTos OC.

6DAZ ADBOB65AR

BLICOKOW. Ha pue. 1 npuBefeHsl CTPyK-
TYpHblE CXxeMel yocunuTtenei knacca D gns
BLICOKOOMHOr0 MWMCTOYHWKA CurHana c
pa3NuyHbiMKU BapuaHtamu OC npumeHu-
TENLHO K BbiLLE YNOMSHYTON MUKDOCXEME
IRS2092 w TpaHancTopHoil cbBopke
IRFI4019. Tak, Ha puc. 1,a npeacrasneHa
cTpykTypa ¥YM ¢ OC, oxpaTblBawuen
BbIXOAHOW hUNeTP, 38 KOTOPOW 3akpenu-
nacb abbpesmartypa UcD. Ha puc. 1,6
nokasana noxoxaa cTpyktypa OC, Ho ¢
O0NONHUTENBHON uensio BY-koppekuuw,
a Ha pwuc. 1,8 — ananoruyHaa OC c
OONOAHUTENLHLIM peancTopom O0C. Ang
ynoBcTBa pPaccMOTPEHUS MNO3NUWOHHbIE
0603HAYEHWA ANEMEHTOB B CTPYKTYPHLIX
cxemax COOTEETCTEYIOT TEM, KOTOpbe
BLIMNOAHAIT aHanornyHbie GYHKUMK B
6osee NONHON NPUHLMNWANBHOW CXeme
yana MKYC.

Ha 3ByKOBbBIX HaCcTOTax (M Ha 4acToTe
cpeaa sbixogHoro ©HY) curHan ¢ Boixo-
na ycuaurens (Cm. puc. 1,a) cUnbHO OC-

nogkmo4éH konaeHcarop C5 OC wa BM.
3TMM CO30AI0TCA NPUOPHUTETHLIE YCNOBUA
ANA pexuMa redepaunm Ha yacroTax
eblwe 400 klu. CnepoBartensHo, B 3TOM
sapuanHTe OC 4acToTa nepeknwo4yeHua
Bnuaka k 450 klMu.

Ha pwc. 1,8 nokazana ctpyktypa OC,
KOTOpas B UENOM aHanoruyHa cTpykType
Ha puc. 1,6, HO UMEET A0NONHWUTENLHLIA
peanctop OOC R15, kOTOpPBIA NOAKNIOYEH
no dunstpa. beicTponelcTByIOWAA A0-
nonHurensHas OC depea peauctop R15
YCKOPAET NepPexknioyeHne MOLLUHBLIX TpaH-
3MCTOPOB BLIXOAHOrO Kackapga, U npu
yKasaHHblx HOMWHanax anemedtos OC
TakToBas Yacrtota gocturaer 600 kM.

Takxe cnepyet ckas3atb 0 Bolfope
HaNPAXeHWA NUTaHUA YCUNUTENA MOLLHO-
cti. Ons yemnutens knacca D Hanpsxe-
HME NUTAHWA HYXHO BbIBpaTh HEMHOro
60.!1!;:1},!9 MaKCHMaanDﬁ aMnNNnTYabl Bbl-
X0OQHOro Hanpsxedua 34, a KOHTpONb
BbIXOOHOW amMnauTyabl CNneayet opraHu-

6C11,6C12 470mkx50B; 6C13, 6C14 47 mk
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6C2 470 3 6
T . Moupi . -]
7| 6R12 3k yCHAWTEND 6C11] [+« | Ly
Bxon1 5R9 15k knacca D - ) + ons
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- i 200 _{on3 i
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+
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6YD1, 6VD2 BAS32L
Puc. 2

YpoBeHb Napas3uTHbix konebanwii Ha
seixone YM34 knacca D cunbHO 3aBMCUT
OT 4acTOTbl NepekntoyeHus. Ma-za Hanu-
4mA BeIxooHOro PHY B BUAE peakTUBHOrO
3BEHA BTOPOro Nopaaka ypoBeHb curHana
Ha BbIXOae Tunoeoro YM34 obpatHo npo-
nopuvoHaneH KBaapaTty ero 4actotel. [Ana
ycunutensa knacca D B coctaee MKYC
BaXHO, 4TOObLI 3TOT NAPAa3UTHLINA CUrHan
Bbl1 Kak MOMHO MeHblue — ero npoule
noaasnTb.

BeicTpopeicteue YM34Y knacca D,
Bbipaxaemoe 4epes BPMN OOC v npuHa-
Toe Hamu gna aHanuaa MKYC, cywect-
BEHHO 38BWCWT OT 4Y4acToTbl MEepexkn4e-
HWS, NO3TOMY BaXHO UMeTL e Gonee

6L3, 6L4 0,1 MklH

6C17—-6C20 47 Mk

nabnaerca penutenem RIR10, npuyém
R9 = R10. OgHako Ha 4acToTax BbiWwe
200 klu ocnabnexve curHana, NpUxoan-
wero no netne OC, He3Ha4uTeNbHOE, YTO
cBfizaHO ¢ npoxogom BY-curuana qepes
koHaeHcatop BY OC C5. 3tum coapaioT-
CAl YCNOBWA ANA PEXUMa FeHepauuu Ha
yactote okono 300 xMu. B paHHoR BEpCHIK
OC TakToBYHO 4acTOTy 3aMETHO Bbile
300 klMy NoONY4UTL CNOXKHO.

Ho ary OC Bo3MOXHO DononHuThL BY-
dunetpom R12C7 (cm. puc. 1,6). OH npo-
nyckaet CWUrHansl 4acToTod  Bblwe
400 klu. Ha Gonee HM3kux 4acToTax aen-
CTBYET OenuTens HanpsxeHns R11R12,
npuyém R11 = R12. K atomy cdunstpy 1

6R22 150

30Batb B OOHOM W3 Mpeabiaylimnx y3nos
Tak, 4To6bl OrpaHM4eHKe curHana e YM34
HE I'Ipl.—'IEO.D,Er‘IJ'ID K pE3KIAM M3IMEeHEHWAM
4aCcTOThl reHepauun K MHOEeKCa Moayna-
LMK Npu neperpyske younutens 6onblumm
YPOBHEM BXOAHOro curHana. Cam ycunu-
Tene knacca D npw TakoWn neperpyske
OyneT nponomkats paboTaTtk B NMHEMHOM
pexume.

NTak, ¢ y4ETOM MW3NOXKEHHLIX BbIlE
ocobeHHocTel 06cyXaaemblil younutens
knacca D oBnanaeT oTHIOAbL HE Npenens-
HbIMI NO KaYecTRy 3BYKOBOCNpOW3Bepe-
HWA TEXHWHYECKUMW xapakTepucTukamn.
Ho apece rmaesHoe 10, 410 OOC B HEM
KUHTpUJ‘IMpYET CHUrHan MMeHHO Ha BleOﬂe

;OMV V!

WIUHX3LOMAEE

ni‘olpe1@insuod :19soduog
ni‘opeigew :naleld wandy
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YCUNUTENA, a YypoBeHb NOBO4HbLIX CUMrHa-
NOB OTHOCUTENbLHO Man. Mo3aTomy Takoi
ycunurens knacca D moxet GbiTh gonon-
HEH APYrMMK YCUNWTENAMKW (YCUNTUTE N b-
HbIMKM KaHanamu) ons OOCTWXKEHWMA npe-
OENbHO BLICOKWX TEXHWYECKUX XxapakTe-
PUCTUK JIMHEWHOCTH.

30ecb BO3MOXHO NPUMEHUTL TEXHU-
yeckoe peweHne [2], npy KOTOPOM BXOA-
HOW curHan yxe cdopmMuposaH mano-
MOLLHBIM YCUIMTENEM C HyxHOA ADYX.
MolHblid yecunuTens knacca D ycunueaeTt
(macwTabupyeT) ero BbIXOAHOW CUrHan
Ha HU3KOOMHOW Harpy3ke B Buae AC. B
3TOM BapwaHTe ynpasnawwan BY-ctpyk-
Typa (rnaeubiii kanan [3]) B HeBonbwmx
npepenax gonoNHNTENBHO KOPPEeKTUPYEeT
CUTHAN Ha BXO4e MOLWHOro ycunurens
knacca D.

JONONHUTENBHBIA KOPPEKTUPYIOLWMIA
CWUrHan, NocTYNWMBLUMIA OT BHELWHEW yn-
pasnawowen BY-cTpykTypbl HA BXO4 MOLLL-
HOro ycuwnutens knacca D, npuxogut
cyllecTeeHHo ocnabnexHsiM. MNpu Takom
TEXHU4ECKOM peweHu O0C He MOXeT
addeKTUBHO YNPaBnATe CUrHanNOM Ha
BbIXOE MOLWHOro ycunutens knacca D v
TEM CaMbiM HE MOXET NOMHOCTBIO yCcTpa-
HUTbL ero Hepgoctatku (B obnactu yactor
suilwe 10 klMy). 3To obycnoBneHo rnyGuH-
HelMW npobneMamn camux yCunuTenem
knacca D.

Pabota noooGHbIX yCUMAWTENEN BO3-
MOXHa B TOM cny4ae, ecnu OOC He npe-
peiBaeTcA, W ynpasnawowan BY-ctpykty-
pa (rnaedbiii kadan [3]) OONONHUTENbHO
KOPPEKTHPYeT CaM MOLUHbLIA BLIXOLHOW

. cuardan ¢ NoOMOLWbKD MeHee MOoWHOro

ObICTPOAENCTBYIOLLErD YCUITMTENS.
QueHb BaXHO OTMETWUTL, 4TO NOoNy4ae-
MbId Takum oBpazom ycunuTens MoxeTr
obnapaTb BECEMA BLICOKMMKW napamMeTpa-
mu OO0C, 1. e. umeTb kpanHe manoe BPT

- 0O0C un ponyckatb ctonpouenTHyio O0C

Ha BY. CooTBeTCTBEHHO NOAOGHbIA ycu-
nuTenb MoxeTt BbiTb NPUMEHEH Kak OOWH
M3 BapWaHTOB BHEWHEro Yycunurens
mowHocTK (BYM) nna YM34, onybnuko-
BaHHOro padee 8 [1]. Mpumepom Takoro
peweHns MOXET CAYXWTb CXema ycunu-
Tens, NoKkasaHHas Ha puc. 2.
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(Okonvwauwe cnegyer)

HOBOCTU BELLLAHUA

Paspen senér B. N'YJISIEB, r. ActpaxaHse

POCCUSA

CAHKT-NETEPBYPI. 18 anpenn
2017 r. papmocTaruma "Paamo Poccun —
CankT-MNeTepbypr" Ha4ynHaeT BelaHve B
CCIR-pwana3ore. Ha vactote 99 My B
acumpe "Pagno Poccun” noaseaTca nerep-
Byprckue "okHa": HeTLIpe BhINycKa netep-
Byprockux "Bectei” B8 peHb, mHhopma-
LMOHHO-aHannTKM4eckan nporpamma "Ho-
BOCTW OHA", @ TAKXKE MHOrMe Opyrie xyno-
KECTBEHHO-NYBNUUMCTIHECKINE NPOrpam-
Mbl MeTepByprckoi paguocTaHumMn (nc-
Toysmk — URL: http://jourdom.ru/
news/93572 (22.04.17}).

ANTANCKUIA KPAW. 1 anpens dunu-
an PTPC "Antatickwin KPTMLW™ Hakan
TpaHcnsauuio "Paguo Poccun” B ropoaax
3apuHck (101,7 MlNu) » KameHb-Ha-06un
(104,5 MI'y), cénax Yapsiwckoe (YCTb-
KanwaHoBCcKkWMiA paioH, 4YacToTa Beuwia-
HuAa — 101,2 Mlu), MamoHTOBO (Mamon-
TOBCKWIW paioH, 4acToTa BelaHus —
103,4 MIy) w UenuHHoe (LlennHHbIA
paioH, Yactorta eewadHns — 107,56 M)
(nctounuk — URL: http://altai.rtrs.ru/
press/analog/ (22.04.17)).

BAAOUMUWPCKAN OBJl. 1 anpena
paguocTtaHums "Comedy Radio” nosasu-
nace B acdupe r. AnekcaHapoea Ha 4acTo-
Te 88,5 My (vctounmk — URL: http://
www.gpmradio.ru/?an=news-
page&uid=105853 (22.04.17)).

KPACHOOAPCKWMW KPAW. Papuo-
cranuna "Mask” 31 mapTta Hayana ceoé
BelwaHne Ha yacTtore 91,4 MI'y B Kpae-
BoMm uenTpe r. KpacHopape (wWctou-
HuKk — URL: http://kubantv.ru/smi/
radio-mayak-na-chastote-914-fm-
poyavitsya-v-krasnodare-s-31-marta/
(22.04.17)).

28 mapta pagmocTtaHuma "Hosoe pa-
avo” nossunace B 3agupe r. CnaeAHcka-
Ha-KybaHwn Ha yacTtoTe 88,1 Ml (ncTou-
HuK — URL: http://newradio.ru/news/
radiostation/slavyansk-na-kubani-s-
nami-258.html (22.04.17)).

MAPWUU IN. K pervoHanbHoi cetu
pagunocTaHumu "Love Radio” 3 anpens
npucoeauHunca r. Mowkap-Ona, 4acTo-
Ta BewaHua — 107,6 My, (MCTOYHWMK —
URL: http://www.krutoymedia.ru/news,/
4280.html (22.04.17)).

OPEHBYPIrCKA9 OBN. 4 anpens
dunman PTPC "Openbyprckunin OPTIL"
Hayan Tpadcaauui pagvocTtadHuui “Pa-
owo Poccun” 1 "Bectt FM" Ha yacToTax
91 Ml » 90,5 My COOTBETCTBEHHO.
MouwHocTb nepepatdnkos — no 1 kBt
(nctodHnk — URL: http://orenburg.
rtrs.ru/tv/analog/rtrs-nachal-
translyatsiyu-radio-rossii-i-vesti-fm-
v-fm-diapazone-v-orenburge/
(22.04.17)). _ .

NMEPMCKUM KPAW. 29 mapTta Haua-
noch BewaHwe paguocTtaHumin "Comedy
Radio” B r. HYalWkoBCKOM Ha 4acToTe
88,3 Mly (nctouHuk — URL: http://www.
gpmradio.ru/?an=news-page&uid=

105853 (22.04.17)).

Npumeyvanne. Bpemna sciogy — UTC.
Bpema MSK = UTC + 3 4.

PA3AHCKAS OBJ1. 1 anpens dunnan
PTPC "Pazaxckunin OPTIL" Havan tpaHc-
nauul paguocTtaHuuu “Paguo feHs” B
ropogax Kacwmoe, Muxainoe, CkonuH wm
pabodyem nocénke Mpoxck. B Kacumose
paguMocTaHuMa [OCTYNMHa Ha 4Yactore
100,5 Mly, 8 MuxainoBe — Ha 4actoTte
102,8 Mlu, e lNpoHcke — Ha 4yacrote
101,7 Ml'u, B CkonnHe — Ha 4acrore
102,7 Mlnu (ucto4Hmk — URL: http://
ryazan.rirs.ru/tv/analog/rtrs-nachal-
translyatsiyu-radiostantsii-radio-den-
v-kasimove-mikhaylove-pronske-i-
skopine/ (22.04.17)). _ -

CTABPOMNOJIbCKUM KPAW. Ha Crae-
pononbe B Hadane anpens odMumManbHO
CTaproBano KpyrnocyrodHoe 3gupHoe
BeulaHue ObIBLWUEW WHTEPHET-CTaHLWm
"Mobepna FM". TpaHcnauwva B HacTosAwee
BpemMs MOET B Kpaesom ueHTpe r. Cras-
ponone Ha sactote 95 MU (MCTO4YHM-
ku — URL: http://pobeda26.ru/novosti/
kultura/na-stavropole-oficzialno-star-
tuet-efirnoe-veshhanie-patriotiche-
skogo-radio-pobedafm (22.04.17) u
http://pobeda.fm/o-proekte/
(22.04.17)).

MpaBocnaeHan paguoctaHuma "Bepa”
Havana sewaHune B ropopax MNaturopcke,
EccedTykax, MiHBOpax, JlepmMoHTOBE Ha
yactorte 89,2 Mlu. Beckope nnaHMpyercs
OTKPbITE BeulaHwe cTaHunmm W B . Knc-
nosoacke Ha dactote 95 MIu. B npo-
rpaMme paguoBellaHus  cnywartensm
BynyT pacckasbiBaTb O BEYHbIX LEHHOC-
TSIX, UCTUHAX NPaBOCNABHOW BEpbl, MCTO-
PUYECKMX CODBLITMAX, B3AWMOOTHOLLEHWUAX
B cembe (uMcTod4HmKk — URL: http://
newstracker.ru/news/society/19-04-
2017/na-stavropolie-zarabotalo-pra-
voslavnoe-radio-d892e6f4-bb34-
4eaB8-8354-5aad67celcbhb
(22.04.17)).

TATAPCTAH. ®unwnan PTPC "PTNL,
Pecnybnuki Tatapctan™ 3 anpens Haqan
TPAHCAALWKD paguvocTaHun "Maak” B
r. HmkHekamcke Ha 4sactote 88,2 Mlu.
MowHocTe nepepatyinka — 1 kBT (We-
TouHMk — URL: http://tatariya.rirs.
ru/tv/analog/rtrs-nachal-translyat-
siyu-mayaka-v-nizhnekamske/
(22.04.17)).

PagrocTaHuma "Hosoe pagmo” noasu--
nace 11 anpensa B acupe r. YucTonons Ha
yactote 99,4 My (muctounmk — URL:
https://vk.com/newradio_cities?z=
photo-106042931_456243
488%2Fwall-110423074_260
(22.04.17)).

TYJIbCKAA OBJ1. 30 mapta B acdupe
r. Tynet NOABUMNACL HOBaA pPagvocTaHuMa
"Paguo Pekoppn”. EE cnoran — "Tepeas
TaHueeaneHasa pagunoctaHuma B Poccun™,
Kurenn Tynol n Tynbckoit obnactn cmoryT
yCchnellwaTte eé Ha 1actote 91,3 My, (mc-
Tousmk — URL: https://1tulatv.ru/
news/ 70134-v-tule-na-chastote-
913-fm-nachala-veshchanie-novaya-
radiostanciya.html?_utl_t=vk
(22.04.17)).

YOMYPTHUA. 23 maprta dunmnan PTPC
"YamypTtckuia PPTIIL" nepesén TpaHcns-
umio paguoctadumii "Paano Poccui”™ K



"Mask" Ha HOBble 4YacToThi 96,6 My w
94,4 My, COOTBETCTBEHHO. TpaHCNauua
YKA3aHHbLIX  CTaHUMI  HA  4acToTax
68,06 MI'y » 69,62 MIy npekpauwexHa
(nctounmk — URL: http://udmurtiya.
rtrs.ru/tv/analog/rtrs-perevel-trans-
lyatsiyu-radio-rossii-i-mayaka-v-fm-
diapazone-v-izhevske/ (22.04.17)).

30 mapta paguocTaHums "Hawe pa-
OMO" Havana sewaHve cpasy B TPEX ropo-
nax pecnybnukn. MNporpamMmsl CTaHUMK
MOXHO ChnywaTe B ropogax Capanyn,
yactota sewaHnns — 1059 Mlu; Bot-
KWHCK, 4acToTa Bewadua — 95,2 Mly;
Moxra, wyacTtota eewanua — 88,7 My,
(nctounmk — URL: http://www.nashe.
ru/2017/03/nashe-radio-nachalo-
veshhanie-v-udmurtii/ (22.04.17)).

Pagmnoctaruma "Hoeoe paauo” nosem-
nace 31 mapta B adupe r. BoTkMHcka Ha
vyacTtote 93,7 MIu.

YENABMHCKASY OBN. 1 anpens pa-
awoctaduma "Comedy Radio” navana
paBoty B r. MarHMTOropcke Ha 4acTtoTe
100,5 My, (ncto4Hnk — URL: http://
www.gpmradio.ru/?an=news-
page&uid=105853 (22.04.17)).

YYBALLWUSA. 3 anpens kK pernosansHom
cetn "Paawo Ja4a” npucoeguHmnca r. He-
Hbokcapel, 4acToTa sewanus — 105,7 Mlu,
Ha 371011 e 4actoTe "Pagmo Java”™ MOXHO
cnywate 1 B r. HoBoueBokcapcke (UCTON-
Hvk — URL: http://www.krutoymedia.
ru/news/4278.html (22.04.17)).

S3APYBEXHOE BELWWAHUE

BEJIMKOBPUTAHUWUSA. Pycckaa cnyx-
ba "bw-bu-ck” ¢ 1 anpensa npekpatvna
rOTOBWUTL W BbIKJaObIBaTe HA CBOEM CaiTe
pagvonporpamMmbl (Ha 3TOT MOMEHT M3
HWX ocTaeanca Toneko "MaTeid atax").
OTHbIHE Ha caitTe Pycckoi cnyxObl 6yoyT
TEKCTOBBLIE BEPCUN BCEX HOBOCTHBLIX 1 aHa-
NMTU4ECKWX MaTepkanos. Takmm obpa-
30M, "Bn-6u-cin” Ha pycckomM A3blke (Kak
PaguoOCTaHUMA) YXOAWT B MpoLINoe.

MmerHo 06 3TOM 1 0 TOM, Kak 1 no4emy
CTaHuMs NpyLNa K Takomy duHany, nuwer
B cBOEM Gnore ynpaBnslowMil penakTop
Pycckoid cnyxBbl AH Nenep (http://www.
bbec.com/russian/blog-by-editors-
39447770%0cid=vk). A Ha cTpaHuue
http://www.bbc.co.uk/programmes/
p04yn2nn paccka3elgaeTcs 0 AanbHERr-
weii cyapbe paguoBeLLaHins.

NIATBA. B wHavane mas 3akpoercs
TPAHCAALUMOHHBIA paanoueHTp B Cutky-
Hae (Sitkunai). Itomy cobwiTvio Obina
NOCBALWEHA CEPKMA CneumMansHbIX nepeana4
Ha aHrNWACKOM A3biKe ¢ Ha3eaHwem "Bye
bye, Sitkunai”. MNporpamma TpaHcnMposa-
nace 4epes nepenaTHMKM HEeCKONbKWUX
CTpax mupa. ABTOp nporpammsel — Kpuc-
Tmad MwunnuHr (Bnapeney, KoMnaHWmn
"Shortwaveservice" 13 lfepmanHnn).

OcTawwmecs TpaHCAIUMK Ha CPeaHMX
eonHax ("Paguo Ceobopa”, "Paguo MNonb-
wa”, "Pagmvo AnoHKa" 1 HEKoTOopble apy-
rne) ¢ 21 anpena nepeeogsatca u3 Cut-
kyHas B BewwuHtoc (Viesintos). Yacrota
(1386 k1) » mowmHocTe (75 kBT) nepe-
AATYNKA OCTAIOTCA NPEXHUMA.

CWA. Paguocranums "World Harvest
Radio International” (WHRI) ¢ penurwoz-
HeIMKM NporpammMamMn "Yac Teoero paccka-
3a" BewaeTt Ha PYCCKOM A3blke B NETHEM
ce3oHe No BockpeceHbsaMm c 03.30 po
04.00 Ha yacToTe 7385 kU (MCTOYHMK —

URL: http://lesea.com/whr/whr-iframe-
page/?search=Angel2 (22.04.17)).

Paguoctadums "World Wide Christian
Radio™ (WWCR) ¢ penurnosssimu npo-
rpammamim Ha pPYCCKOM s3blke (M3 cepun
"B tokyce — cembs’) B NETHEM Ce30He
BewaeT no pacnucadmio: ¢ 12.30 no 12.45
C NoHedensHWKa No naTHuuy, ¢ 11.00 po
11.15 no cy660Tam Ha yacTote 15795 ki,

"BcemupHoe pagvo  anBeHTUCTOB”
("Adventist World Radio”, AWR) ¢ npo-
rpaMmamm Ha PYcCKOM R3bIKe (OHW Hasbl-
gatotcs "Tonoc Hanexan") 8 adwupe ¢
11.00 po 11.30 — Ha vacToTe 12090 klMu n
¢ 20.00 po 20.30 — Ha wactote 9760 klu,
Mcnonb3yetca nepenaryivk MOLWHOCTbH
100 kBT. TpaHcnALMM BEOYTCA C OCTPOBA
lyam, camoro kKpynHoro w3 rpynnel Ma-
pUaHCKMX OCTPOBOB B TMXOM OKeaHe.

TAMBAHb. HauuHan ¢ 26 mapra nepe-
Aaqn Pycckoi cnyxbel "MexayHapogHoro
paano TaiiBaHa" TpPaHCNMPYIOTCA Ha cne-
OYIOLWMX yacToTax:

— 11985klu — ¢ 11.00 po 12.00 B
Hanpasnenun JaneHero BocTtoka;

— 9590 kl'y, — ¢ 14.00 no 15.00 ana
Cubupwu;

— 11955 kM, — ¢ 17.00 po 18.00 ans
eBponeckoi yactm Poccun n ctpad CHIM
(vcTounnk — URL: hitp://russian.rti.org.
tw/whatsNew/?recordld=22931
(22.04.17)).

TYPUUSA. "Tonoc Typumn™ Ha pycckom
A3blKE B NETHEM CE30He, Kak U B NPOLLIOM
roay, B acmpe Oyner oauMH pas B AeHb C
13.00 po 14.00 Ha wactote 11965 klu,.
MowHocTb nepenatymnka — 500 kBT (nc-
TouHuk — URL: http://www.trt.net.tr/
russian/content/Nashi-Chastoty
(22.04.17)).

YKPAUHA. "Pycckas Megwarpynna”
npoaonxaer pPacWWpATe CETb CBOEro
Bewauws. [lporpamMmbl  pagyvoCcTaHuMii
"Pycckoe Paauo” v "OuHamur FM™ (DFM)
B MapTte ctanm OOCTYMHbI xutensam r. Jo-
Heuka HayactoTax 105,5 MIuw 105,1 MIy,
COOTBETCTBEHHO,

Kpowme Toro, B HaCTOsILLEE BPEMA BEOyT-
C$ Neperosopk! 0 3anycke BewaHs paguo-
CTaHUMIA, BXOOALMX B COCTaR "Pycckoil Me-
auvarpynne!”, B . Jlyravcke (MCTO4HMK —
URL: http: //russianmediagroup. ru/live/
thenews.asp?id=33760 (22.04.17)).

ANOHUA. "Papvo HAnoHun" Ha pyc-
CKOM A3bIKE B eTHEM BEllaTensHOM Ce30-
He paboTaeT No PacnUCaHuo:

— ¢ 03.30 po 04.00 — Ha wacToTax
1386 gns EBponel 1 738 kl'y ans MOCKBb! 1
Noamockosbs,

— ¢ 04.30 po 05.00 — Ha uactoTe
6165 kl'u ana Esponsl;

— ¢ 05.30 po 06.00 — Ha 4acToTE
11790 klMy ans AdanbHero BocToka;

—c 11.00 po 11.30 — Ha uacToTe
7355 kly, ans [HanbHero Boctoka u
CpenHein Aznm;

— ¢ 11.30 po 12.00 — wHa yacrvoTe
9760 kly B pexmme DRM ana Eesponsl (No
NATHALAM);

— ¢ 16.00 po 16.30 — Ha 4acroTe
927 kl'u ana Cpenrert Asmn n 738 «kly ons
Mocksb! 1 MNoAMOCKOBBLS;

— ¢ 17.30 po 18.00 — Ha uacToTe
1386 «ly B HanpasneHwn EBponsl (McTo4-
HuKk — URL: https://www3.nhk.or.jp/
nhkworld/resources/brochure/pdf/rj_
frequency.pdf (22.04.17)).

Xopowero npuéma n 73! W

OBMEH ONbITOM
PemoHT Kabens

' pns iPhone 5, iPhone 6,

iPad new c pasbémom
lightning
B. MAKAPOB, r. Mocksa

l HOTma M3onsaumMoHHas obonovka ka-
© | Bens "BbINe3aer” M3 KOpnyca pasb-
éma (puc. 1). Cam pasbém npu 3TOM
Lepx1TCA Ha NpoBOAAX.

B aTOM Cnyyae Nnone3oeaTLcA kabenem

| ELE MOXHO, HO, CKOpee BCero, Hedonro.

Obpsie Npoeoaa B Kabene rpoanT 3ambl-
KaHuem B BNOKe NWTaHWA, a8 BO3MOXHO,
BLIXOJ0M yCTpOicTEa Apple na cTpos.

Yawe Bcero mecto aedekra obMarhi-
BalOT NUNKOIA NeHTOl (pUc. 2).

NonobHbil pemoHT, B obLEeM, HE cha-
caeT CUTYaumio, NOCKONLKY NUNKas nedta
He NpegHasHadeHa ona KECTKOro pukcu-
POBAHHOMO COEAMHEHWA.

Puc. 3

Pewwute 3apavy NOMOXeT Tepmoyca-

| xnBaemasn Tpybka 8/2 mm.

BHyTpeHHWiA auametp Tpybkw [0 Ha-

| rpesaHus — 8 MM, NPW HArpeBaHuM OHa

yMmeHbwaetca oo 2 mm. Cnenyet npume-

| HATb TEPMOYCaXMBaEMYIO TPyOKy Heobxo-
| AUMOTO BHYTPEHHETrO auameTpa, 4100kl B
| Heé "npones” paswém, ¢ koadduumeHTom

ycagku He medee 4:1. Npw HarpeeaHum
Tpybka OONKHA YCAKWBATECA 00 pasMmepa
4yTb MEHbLUE Anamerpa CoefuHWTEeNbHO-
ro nposoga. B atom cnyyae coeguHeHue
noAy4aeTca NAOTHBIM, MPO4YHBIM W HEe
AONyCcKaeT NMpPOAONbHOro MepeMeLLeHmns
npoeoaa.

OT TpyGKW OTPE3anT KYCoK Heobxoau-
Mo anuebl. Ecnwu Ha ycTpolicTee, kyoa
noaKMOHaETCA paskEM, eCTh Hexon, Heob-
XOAMMO YYECTb, 4TO TepMoyCaxusaeman
Tpybka yBenuuMBaeT nepeOHaYanbHble
nonepeyYHsle pasmMepsb LWTekepa.

Janee paBHOMEPHO NMPOrPEBAKOT TPyD-
Ky. JlydLue ans atoro ucnonL3osarb Nasnb-
HbIA peH C TEMNEPAaTYPOt BO3OYLUHOMO No-
TOKa, PEKOMEHA0BAHHOW NPON3BOAMTENEM.

Mocne ocrtoiBaHWA kabenem MOXHO

' nonk3oeatecs (pue. 3). i
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AdopaboTka paguonpuémMHuka

"Ypan-aBto-2"

A. BYTOB, c. Kyp6a Sipocnascko# obn.

l} bINMYCKABLLMIACA OTEYECTBEHHOW Npo-
MbILWNEHHOCTLI0 aBTOMOGUIBHO-HO-
CHUMBbIM pagnonpuémHmk "Ypan-as1o-2" 8
HacTofuUlee BPEMRA, KOHEYHO, MOpanbHo
ycTapen, HO, HeCMOTPA Ha npoweaune
rofpl, He yTpaTun Takoro CBOero npenmy-
WeCcTBa, Kak O4eHb XOpollee KavyecTBo
npWéma paaMocTaHUWiA BO BCEX AManaso-
Hax. Kpome Toro, B 0Tnn4mne ot BoNbLUINH-
cTBa APYrMx aBTOMOBKMABHBIX pasnonpu-
EMHWMKOB W MarHMTon, OH COAEepPXWUT
BCTPOEHHbIE TENECKONWYECKYIO M MarHnT-
HYI aHTEHHbl, AMHAMWHECKYH) TONOBKY,
MOXET NTaTLCA Kak oT 6opTCeTH aBToMO-
6uns (12 B), Tak v oT aBTOHOMHOro Gara-
PERHOr0 WCTOYHWMKA Hanpsxenuem 9 B
WM OT BHeWHero 610Kka NUTaHWA C TaKuMm
¥e HanpsxeHuwem. Bcé ato genaet ynob-
HOWM akcnayaTauwo "Ypana-aeto-2" BHe
aBTomoBuna (NO3TOMy WM Ha3biBAETCH OH
asToMOBMNBHO-NepeHocHsIM). Pa3tuparts
Takol paguonpuEMHWK HAa 3anacHble
4acTW HepauuoHansHo, a 4ToObl BOOXHYTb
B HErO HOBYIO XW3Hb, Ero HECNOXHO [0pa-
GoTate,

B pacnopsaxenwn astopa okasancs
papuonprémHmnk Boinycka 1993 r., BHew-
HUWIA BUA KOTOPOro nokasaH Ha puc. 1, a
C OOHWM W3 BAPWaHTOB €ro NpuHUMNN-
anbHOW CXEMbl MOXHO MNMO3HAKOMWTbLCH
no agpecy <https://boatsurfer.files.
wordpress.com/2012/03/d183d180
dOb0dObb-dOb0d0b2d182d0be-2-
2.jpg>. Cxema WMeBWeEroca
pPaguonpuMeéMHUKa HECKONbKO
OT/IMYanack OT PasMelEHHon B
NHTepHeTe ero  YM34
BBINOMHEH HE HA TpaH3wucTopax,
a Ha UHTEerpanbHOM MUKpPOCKe-
me K174¥H14, yto nossonvno
nposectu 6Gonee rnybokyio
MOAEPHU3aUMI0 YCTPOWCTRA.

OcHOBHaA uens nepenenku |
pPaguonpreEmMHMKa 3aknoHanace
B npuvcnocobneHun ero ans
npwéma B YKB-guanazone CCIR
(87,5...108 Ml'u) BmecTo Awa-
nazoHa OIRT (65,9...74 Mlu),
NOCKONBKY MECTHBIX pagno-
CTaHUMWIA, BELLAKOLWMX B NOCNen-
HEM, NOYTWU HE OcTanock. MHO-
rme paguonioBuTenn He puc-
KYIOT nepecTpavBaTtke cynepre-
TEPOAVHHBLIE PAOaWONPUEMHWNKKA
Ha npuém B YKB-ananasone CCIR, npen-
NOYUTAA WMCMNONL30BATHL pasnuyHble YKB-
KOHBEpPTEPLI, 3PMEKTUBHOCTE NMPUMEHE-
HWA KOTOPbLIX 0ObIYHO XyXKe M3-3a Aonon-
HWUTENbHOro npeoBpas3oBaHWs BHWM3 NO
yactoTe. B cnyyae ¢ pagnonpuémHuKom
"Ypan-asTo-2" Kaknx-N1bo ocobbix CNoxX-
HOCTEW C Nepeaenkoin 1 HaCTPOMKOM HeT,
BCE MOXHO CAenaTb NPUMEPHO 3a Hac.

AN Hauana HYXHO CHATb HUXKHIOD W
BEPXHIOK NNAacTMacCcoBbIe KPbILWKW KOPNy-
Ca pagvonpyMEMHMKA W BPEMEHHO YONW-
HWTL NPOBOAA, MAOYWKWE K AMHAMWYECKOR
ronoeke. flanee cneayeTt yMeHbLWUTL HUC-
N0 BWTKOB TPEX KOHTYPHbIX KaTyluek.
Mockonbky OOCTYN K Ne4aTtHOMY MOHTaxy
YKB-mogyna 3aTpygHéH, BMECTO Bbinawu-

BAaHWMA BEepPXHEro BbIBOAA KaTywek W3
nnaTtbl Npegnaraw akkypaTHo nepepesartb
3TOT BbIBOA B HECKONBKUX MUANMMETPaX
OT Nnartsl, 3atem OTMOTAaTL NMLLUHEeEe YUCno
BUTKOB, 0Dpe3aTb NPOBOA C TakUM pacyé-
TOM, 4TOOBl OCTaBLWErocs XsaTwuno Ans
BOCCTAHOBNEHWA HAPYLEHHOro coeauHe-
HUA, 0BNyOUTL Ero KOHEeL U npunasTts K
OCTaBLIEeMYCH B NnaTte BbIBOLY.

[Ans goctyna K kaTylwke KOHTypa rete-
poauHa L29 (otmeueHa Ha puc. 2 und-
pown 1) BHaYane CHAMAaKT MeTanNMYeckui
3KpaH (3akpennéH Ha nnarte namkon k
¢onsre obwero npoeoga), ANa 4ero Ha-
rpeBaloT ero NasALHWUKOM ¢ NEeBOro W npa-
Boro Hokoe. Ha kaTyluke OCTaBNAnT POBHO
naTb BUTKOB npoBoga. Ha katywkax L16 n
L21 (oTmeyeHsbl COOTBETCTEEHHO Uudppa-
M 3 1 2) octasnsaoTt No 6,5 BATKA TONCTO-
ro npoeopa. Mocne NPoOnNUTKW KaTywek
napaguHomM Ha L29 BHOBb yCTaHABNMBAIOT

“Puc.2
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MeTannMYeckuin 3KpaH W nNpoBepsnT
kpennexHne YKB-mopoyns — oH ponxed
ObiTh MAOTHO NPMBUHYEH K METANNNYECKO-
MY LIACCHK.

[na HacTpOMKKM NPUEMHMKA HA guana-
30H 87,5...108 Mly, Kk ero exogy NOOKAK-
4aoT BHelwHo YKB-MB-antenny. Ctpen-
Ky LWKanbl HACTPOWKW yCTaHaBNWBAKT B
cpegHee MNONOXEHWE MexXAy OoTMeTkamu
YKB 4.06 1 4.15. Bpawan noacTpoe4Huk
KaTyLKW KOHTYpa retepoanHa, nobuneawT-
CA Npuéma KaKkon-HUbynbL PanuoCTaHLMKM,
Bewawweil Ha vactore 106...107 My
{MoxHO Mecnone3osaTtb M YKB-YM-reHepa-
TOp, HacTPOEHHBIA HAa 3Ty YacTtoTy). MNpwn
HAacTpOMKe KOHTYpa reTepoaMHa Y4WTbl-
BaiTe, 4To pe3bb0BOM NOACTPOEYHWMK
O4eHb XpYNKWiA U nerko nedopmupyeTcs
npw Harpeee. Ecnn napagwH He no3eo-
NAET BbIKPYTUTL €ro N3 KapKaca KaTyLuku,
aKKYpaTHO NporpenTe NasnbHUKOM NnacT-
MaccoBbili kapkac. CuMnbHO MOBpeXOEH-
HbIA NPK HACTPOMKE NOACTPOEYHMK MOXHO
3AMEHUTE TAKUM Xe, BbIBUHYEHHBIM W3
ppyroro YKB-6noka OT oTeHeCcTBEHHOro
pagnonpuemMHMKa.

Janee, NnocreneHHo ymeHbwaa OAuHY
aHTEHHbl WNKM Jaxe OTKNK4as ee BOBCe,
BpaLleHWeM NaTYHHbLIX NOACTPOEYHUKOB
nocnefoBaTensHO U3MeHSAT WHOYKTUB-
HOCTb KaTywek npecenekTopa, nomeyeH-
Hbix umdpamu 2 u 3, Takmm obpasom,
4TOObI NONYYNTE MAKCUMANBHYIO HYBCTBU-
TeNnbHOCTL paaWonpuémHuka B YKB-awa-
nasoxe.

Bonpeku oXuoaHuamM, 410 NpUMeHEH-
Han B YKB-6noke mukpocxema K224 XA 1A
ByneT nnoxo paboTaTtk Ha YacToTax Bbllue
100 Mlu, NPUMEMHMK COXPaHWN O4EHb Bbl-
COKYID YYBCTBWTENBHOCTE — CO CNOXEH-
HOW TEeNeCcKONUYeCKOW aHTEeHHOW NoYTu
fe3 WyMOB NPUHAMADTCA BCE MECTHbIe
papMocTaHummn (paccTosHWe A0 PeTpaHc-
natopa — okono 30 km). MNocne nepenen-
k1 YKB-guanazoH paguonpuemHmnka ctan
: oxBaTblBaTb NONOCY  4acTtoT
86...110 Ml u. AHanoruyreim o6-
pa3om MOXHO nepegenats Ha
paboTy B 3TOM AuanasoHe 4acToTt
Apyruve oTedecTeeHHbie YKB cynep-
reTepoAnHHLIE NPUEMHUMKMN.

Kpome onwcadHoR, Beinv cae-

NaHbl el Heckonbko aopaboTok
' (pne. 3; No3nuMoHHbIe 0603HAaue-
HWA HOBBLIX 3NEMEHTOR HaYUHAKT-
ca ¢ npedukea 1). Tak, MCnonbay-
emas Aana nNoAcBeTKW wkansl
HACTPOMKW Namna HakanueaHus
Ha 12 B (1,1 BT), ceBe4YeHWe KOTO-
DO NpW HanpaxeHun nutasma 9 B
NoOYTK He3aMeTHOo, 3amMeHeHa Ho-
nee APKUM NNOCKMM MaTPUYHbIM
ceetoamoaom 1EL1 Benoro cee- -
4eHWs (NpPUMEHEH cBeToavod OT
"choToBCnbIWKKN-PoHaApUKA” MO-
BuneHoOro TenedOHHOMO annapa-
Ta). [Ana oxnaxaeHna K ero BbiBoaamM Npu-
nasH HeGoNbLLIOR TENNOOTBOA N3 TONCTOrO
MHOIMOXWNLHOIO MEQOHOro MOHTaXHOro
npoeoda. TOkOOrpaHWYMBaKWMWKA pe3nc-
Top 1R2 NnOMEWwEH B 3alMTHYIO PE3MHO-
eyl Tpybky. CeBeTogoMon NOOKMOYEH Ta-
kM 06pasom, ytobel WKana NoAcEE4MBaA-
nack BCE BpeMA, Noka BKIOYEHO NUTaHne
NPUEMHWNKA.

Mockonbky B MecTe pacnonoxeHus
YM34 uMenock MHOro CEOBOAHOMD MEec-
Ta, Obin m3rotoBneH wm yctaHoenew LC-
GuneTp, cocToawmii 13 gpoccensa 1L1 wn
koHaeHcatopos 1C1—1C3, kotopbii
YMEHbLUAET HEraTMBHOE BAWMAHWE Nynbca-
umiA 1 nomex npwu pabote NPUEMHMKA OT
UMNYNBCHOrO MCTOYHUKA nUTaHmA. Oeyx-



obmoToYHBIA apoccens 101
NPYUMEHEH rOTOBLIN, OT ATX
KOMMNbloTepHOro Gnoka nu-
taHuna. MopoWpét nwboi
aHanoru4Hblid manorabapur-
HblA ¢ 0BwKMmMm conpoTuene-
Huem obmoTok He Oonee
0,3 Om, VHOYKTUBHOCTD —

3
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Puc. 4

yem Gonblue, Tem nyqwe.
Ouop Wotkr 1VD1 zawmwa-
eT YCTPOWCTBO OT NOBPEex-
AeHUs npu oWwKMBOoYHOW NONAPHOCTWM Ha-
MNPAXEHWs NMUTaHWA (BMECTO YKaaaHHoro
Ha CXeMe MOXHO NMPUMEeHUTs nboi 13
1N5822, SR340, SR304). detann punbT-
pa CMOHTMPOBAHLI Ha HEBONbLWOA nnare
M3 creknotekcTonuta (pumc. 4), koTopas
YCTAHOBNEHa PSAOM © THE3A0M NWTaHWA
M1 (pwec. 5). Mewawuwme ycTaHOBKE
KepaMmuyeckue koHaeHcatopel K10-7 3a-
MEHEHBI NPEAHA3HAYEHHbIMW ANA NOBEPX-
HOCTHOMO MOHTaXa (NpunasHel Ha CTOpO-
HE NEeYaTHbIX NMPOBOAHWKOB), a BONLLUOWI
pasnennTeNbHBLIA OKCUAHLIA KOHAEHCATOP

/4

K50-35 (1000 mkd Ha 16 B) 3ameHéH
aHanornyHbiM - UMNOPTHBIM - MEHBLUNX
pasmepoB. BNOKMPOBOYHLIA Kepamuye-
ckuit kongeHcatop K10-7 EmkocTbiO
0,033 mkd>, NoaKNOYEHHBLIA K BbiBOAAM
nuTanua 3 1 5 Mukpocxemsl K174YH14,
3aMeHEH napannencHo BKNYEHHBIMMN
okcuaHbim (47 mkd Ha 16 B) 1 kepamuye-
CKMM [ONA MOBEPXHOCTHOrO MOHTaxa
(0,1 MkdP).

MNMockoneky oTcoeauHAemMbln BaTapeii-
HbIVi OTCEK 3TOro NMPUEMHMKA He coxpa-
HWACA, BLICTYNAOLWME 3a Npefenbl Kopny-

MUKPOKOHTpPONINEPHbIN 610K
ynpaBJsieHuqa nabopaTopHbIM

2 .
St
@ ‘o Bbin
i HenpaBuNbHO, NO 3TOW MNPUYMHE K

Puc. 5

TpaHchopmaTopom

E. FTEPACHUMOB, craunya Boicenxkn KpacHogapckoro kpas

HN3BecTHO, 4TO Qg perynupoBaHUs NEepeMeHHOro HanpsKeHus
npy pasnuyHbiX 3KcriepumMeHTax Heobxoaum nabopaTopHbIi aBTo-
rpaHcgpopmarop. OgHako ecnu ero HeT, MOXHO WUCNOAb30BaTh
TpaHcgopmaTop, onucanHbii B [1]. Qnsa noBsilieHns onepaTuBHOCTH
u ynobcecrea pabotel ¢ Takum TpaHcgopmMaTropom B CBOE Bpemsi Gbin
pa3paboraH u onucaH B [2] 6nok ynpaeneHus. K coxaneHuwio, OH
HAOBOJILHO C/IOXEH, MOCKOJIbKY MOCTPOEH Ha /IOrM4ecKuX MuKpocxe-
Max Manoi u cpegHer cTerneHn nHTerpaumnn. ABTop npeanaraer aHa-
AOruYHbIA 610K ynpaBaeHnsa Ha MUKPOKOHTpoepe.

pvHUuMn pabotel Gnoka ocTancs

NPEXHUM — KaXO0MY M3 BOZMOXHbIX
3HAYEHWMIA BLIXOOHOMQ HANPAXEHWA COOT-
BETCTBYET NBOWYHBLIA KOM, KOMMYTWUPYIO-
LM HYXHBIM 00pa3oM BTOpUYHBIE OBMOT-
k1 Tpaschopmaropa. Tak xe, Kak B NpoTo-
Thne, GNOK HE WUamepseT BbIXOAHOE Ha-
NPAXKEHWE, a TOMLKO NOKa3bIBAET ero pac-
YETHOE 3Ha4verre. bnarogaps MUKPOKOHT-
ponnepy ynanocb 3HAYUTENLHO YMeEeHb-
WWTE YMCNo geTanei B 6noke, 4To peako
YNPOCTHNO NPOEKTUPOBAHWE 1 M3rOTORNE-
HWE Ne4aTHOW NnaTbl, a Takke Hanaxuea-
HWE yCTpOCTBa.

Ha puc. 1 npencraenena cxema bnoka
YNpaeneH1a, NOCTPOEHHOTO Ha MWKpPO-
koHTponnepe PIC16F628A-1/P (DD1) v
perucTpe xpaHeHns IKP1554MP22 (DD2).
MoxHO Bbino 6Ll peanv3oBaTh €ro M Ha
Gonee peWEBOM MWUKPOKOHTpONNepe
PIC12F629 » aByx CABWMIOBbIX pericTpax-
npeobpa3zoeartenax NocnefoBaTensHOro
KOOa B napannenbHolit. Ho Takoe ycTpoii-
CTBO MOAY4YMNOCL Bbl MEHEE CTONKUM K
BO3OENCTBUIO MMNYNbCHLIX MNOMEX, HeWn3-
GexHbIX NPU KOMMyTauMy 06nanaroLLmx
60NbLWOR MHOYKTUBHOCTLIO 0OMOTOK 31eK-
TPOMAarHWTHbIX pene K TpaHcdopmaTopa.

ca nevarHble KOHTaKThl ANA coeguHe-
HUA C HWUM OTNWNEHbl, a 4na non-
KAOYEHWA BCTPOEHHOW AuHammnqe-
ckoi ronosku 3rALW-12-8 ycraHosne-
Ha NPoOBOMOYHAA nepemeldka. K co-
KaneHuio, NPocyLMBaHMEe NoKasano,
4TO 3BYYWMT OHa NMOXO, C XpUnamu.
MpywunHa okasanack B TOM, 4TO WAy-
WKMe OT KOHTAKTHOM KONoAKW K 3BYKO-
BOM kaTywke rubkue npoeoga Obiiu
CWNBHO HATAHYTbI, W3-3a 4ero Hapy-
| WKWNAack LEHTPOBKA KaTYWKW B Mmar-
HWUTHOW cKUcTeme ronoBku. Mcnpaeuts
| atoT pedekT ynanocb, nepemectvs
naccaTxamn KOHTaKTHYH KONoaKy B
ropU30HTaNEHOMW NNOCKOCTK, No6Gan-
KEe K MarHuTHoW cncteme. Metannm-
j YecKMid KOpnyc rofNoBKW COEOWHEH C
:j oBwMm NpoBOJOM YCTPORETEA.
| BNoKMpOBO4HBIN  KepaMW4eckKni
koHpeHcatop émkocTeio 0,068 mkd,
BKNHOYEHHBIM NapannensHo OKCUaHOMY
(2200 mx®d Ha 16 B) B uenw nutanma,
YCTAHOBAEH W3roTOBUTENEM

BbIBOAAM OKCWMAOHOrO NPUNAasH kKepa-

| MUHeckuii KM-5 émkocTeio 0,15 Mk®.
Mpwu HanpsxeHnn nutaHma 12 B w
HyNeBOW rPOMKOCTM MNPUEMHWK MNO-
TpebnaeT Tok 90 MA, NpK MakCHMManbHON
oH Bozpactaer no 0,3..0,5A. Ecnw
npepnonaraeTcs NUTate NPUEMHUK OT
XMMWYECKMX WCTOYHWKOB TOKAa, CBETO-
ANOLHYIO MOACBETKY LIKANKI XenaTensHO
chenatb OTKNIOYaEMORN, Kak Bbino paHee
C namnoi Hakanwveawms. Bo wnabexaHwne
CNYYaRHLIX 3aMbIKaHWIA Mexay MeTannu-
YECKMM WaccHu NPUEMHWKA W BHELIHWM
KOHTaKTOM LUTEKEPdA NMTaHWA OTBEPCTHE
noj Hero B WACCK HYXHO YBENWYWUTL Ha
1 mm. it

Ana yanoB AMHaMWHECKON MHOMKaUMK
NMOMEXM HEe ONACHBI, MOCKONbKY NOKa3anus
MHAMKATOpa NOCTOAHHO ODHOBNAKOTCA, W
nomexa NpWEENET, B XyOWem cnydae, K
KPaTKOBPEMEHHOMY MCKAXEHMIO MNoKasa-
HWA, OOHAKO MCKaXXEHHLIM KO, NOAAHHBIN
Ha KNIOYW, YNpaensiowmne nepeknovain-
ummu 0bmoTkm TpaHcdopmaTopa pene,
MOXET NPUBECTH K HEOXWAAHHOW Nnoga4ve
Ha Harpyaky 0NacHoro Ansa Heé NoebllleH-
HOrO Hanpsxenua. NMosTomy BeIBpaH MUK-
POKOHTPONNER, YMC0 BLIBOAOB KOTOPOro
NOCTATO4HO AN9 HEenocpencTBeHHOro
HOPMUPOBAHMA HA HWX NapannenbHoro
KOAa yrpaBneHns pene.

MNockoNbKY B MUKPOKOHTpONNEpax ce-
o PIC16F628 BHYyTpeHHWE pe3vcTopsl,
COBAMHAKLME BXOOb C NAKKCOM WCTOY-
HUKa NUTAHWA, YCTAHOBNEHLI TONLKO Ha
nuHmax nopta B, peawnctopot R1—R4
BbINONHAIOT Ty Xe QYHKUMIO Ha AWHUSX
nopTa A. Tpanauctopel VT 1—VT3 komMmy-
TMpytoT obuwme aHonbl pa3psanoB CBETO-
nuoaHoro nHauvkaropa HG1. Ha tpaHawnc-
TOPHLIE KNIOYK, KOMMYTUPYIOLIKWE C NOMO-
e pene BTOPWYHbIE ODMOTKWM TpaHC-
cdopmMmaTopa, CUrHansl ynpasneHua no-
CTYnaioT C BbIXOAOB PErncrpa xpaHeHus
DD2.

Mocne BKNKQYEHWUA NUTAHWA NMPOrpam-
Ma MMKDOKOHTDOMNNEPA 3annCbiBAET Hyne-
BOW kOA B OAWH W3 Ero BHYTPEHHWX
perncTpos W B pervctp DD2. 370 HyxHO
0N\ Toro, 4Tobel paboTa TpaHcdopmatopa
BCErga HauyvHanackh C HYNEBOro Hanpsaxe-
HWA HA BLIXOAE, 4TO NPENOXPAHMT OT CNy-
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Mo 3aBeplIeHW KaxXAoro LKna MHAn-

R110+« DD2
458 Sy _ Kaumn NporpamMmMa npoBepseT COCTOAHWE
sBi " SKP15541P22 kHonok SB1—SB4 1, ecni HWM 0fHa U3 HUX
j]: B]n}] @ > HE HaxaTtd, CHOBa 3anucbiBaeT ABOM4YHOE
Obuw Ro10x PIC16FE28A-IP 82:—"§E:§[§] YKMCNO M3 PErncTPa NamATH MUKPOKOHT-
17 rao [Mcu| RBO 2l ponnepa B perictp DD2, nocne yero npo-
Cri 1218 Q2 KR16[2] 2
sgz’+ 1| RA1 RB1 Q31 —=KR18[2] LECG NOBTOPRETCA, DTO OCHOBHOW PEXUM
j[] 2 gig gg§ Qa4 12—k r20 2] pabOoThi, B KOTOPOM YCTPOWCTBO HaXOaWT-
3 Ra4 RB4 Qs ) KR22[2] cA o Tex nop, noka He BypeTt Haxara
4 RAS RB5 Q6 g—=KR24[2] kakaa-nmMbo 13 kHonok SB1—SB4,
SB3"x10" 3 _:g RAG RB6 Q7 KR26 (2] Mpwu HaxaTin Ha kHonky SB2 n eé
RAT RB7 yAepxXaHuu OBOWYHBIA KOO HanpsxeHws
RA10% YBENMUMBAETCH HA EAMHULY C KaXALIM
S l—1t R5-R122« CPD—D?Q%‘;UR‘IIA UMKIOM MHOWKAUWW, 4TO COOTBETGTBYET
SB4'0 J_ c _L c R5 : VYBENUHEHWNIO HAMNPAXEHUA HA OOWH BONbT.
22 MK * 10m= C3.C4 i___@'j ‘; Ecnu npu Haxatoit kHonke SB2 HaxaTb v
—J_* %168 T x168 48 | B= + T4 2 Ha kHOMKY SB3, TO HanpsbkeHuwe cTaHet
2 T | M. e 3 pacti ¢ warom 10 B. Mo poctuxeHnn mak-
Kebie 14 L D 3
¢>DD1,eoe | 22 | |5 -2 e cumyma (255 B) aansHedLuee yBenmdeHne
S 20 DD2 778 §£ -ﬁi S HANPSKEeHWA NPEKPALLAETCA HE3aBUCUMO
3—@ KT315A€ KTVST125A ‘g KT3154 | 8 B2 4 {‘fp OT COCTOSIHWSA KHOMOK. )
Kaen E0D1 CneayeT 3ameTWTb, 4TO NPW HaXaToi
15 > aue 10002 19 7 kHonke SB3 pOCT HanpmxeHws MmoxeT
NpekpaTMTLCA padbwe, dem Bynet Aoc-
Puc. 1 TUrHYTO 3Hadexune 255 B. [leno B TOM, 4TO
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Puc. 2 Puc. 3

YAMHOro NOBPEXAEHWA NOOKNIHYEHHYIO K
HEMY HW3KOBONBLTHYIO Harpyaky.

Janee nporpamma nepesoauT perucrp
DD2 B pexum BbIBOAA 3aNUCAHHOTO B HEro
KoOa, YCTaHOBME Ha ero sxone ED Huaknia
ypoBeHb. C BbIxOO0B perucrpa ABOWHHbINA
KOA HanpsxxeHWs NocTynaeT Ha Tpa3u-
CTOPHbIE KMO4KM, YNpasnawowMve pene,
KOMMYTUPYIOWMMK 06MOTKWM TpaHchop-
MaTtopa. 3Ti KAYW aHanorudHsl obBe-
ﬂ.éHHblM WTPUXNYHKTURHBIMWA NTMHAAMIA Ha
cxeme, m3obpaxeHHon Ha pwc. 2 B [2].
Apnpeca NoaknioYeHns BeIXOLO0B perncrpa
DD2 paccmarpusBaemoro YycTponcrsa
o6o3Ha4yeHbl B COOTBETCTBMW C TOW Xe
CXEMOW.

3arem nporpamma npeobpasyeT Aeo-
WHHBIA KOO HANPSXEHWA B CEMU3NEMEHT-
HBlE KOkl Widp Ana TPEX pa3psaos cee-

TopMopgHoro mHaukatopa HG1, raca npu
3TOM HeaHadawme Hynn. OHa noo4epénHo
BbIBOOWT 3TH KOABI B NOpT B, ogHoBpemeH-
HO BKMIOYAs HYXHbIA pa3psn, nHaMkaTopa
YCTAHOBKOW BLICOKOMO YPOBHA Ha NWUHWAX
RAOD, RA1 wnn RA7. Uwkn BbiBOOa Tpéx
uncdp 3aHumaeT okono 360 mc. Takas onun-
TeNBHOCTE UMKNA UHAWKALWW, OT KOTOPOW
3aBWCHT M CKOPOCTb M3MEHEHNA Hanpaxe-
HWA Ha BbIXOAe TpaHcdhopmaropa, Beibpa-
Ha He cnyyaihHo. C OOHOWM CTOPOHSI,
HanpsXXeHWe Ha Boixofe TpaHcdopmaTopa
W3MeHAETCH A0CTATO4HO BLICTPO WM Nnae-
HO, & C Apyroil — WHTepBansl BPEMEHW
MeEXOY NEPEKNIOYEHNAMN INEKTPDOMArHUT-
HbIX pene AOCTaTOYHbl ANA 3aBeplueHus
nepexogHbiX NPOLECcCoB B TpaHcgopma-
TOpE, 4TO YMEHbLLAET UCKPEHWE KOHTakK-
TOE pene.

noneiTka npubaeuTe 10 K Yncny, Npesbi-
wawowemy 245, npuBenéT K nepenonHe-
HWIO BOCBMWPAa3pRAHOTO PerncTpa u ycra-
HOBKE Ha Bblxone Tpancdopmaropa Ha-
npsaxeHua B mHTepeane ot 0 oo 9 B. MNo-
3Tomy Takwe [OeWCTEMA nporpammHoO
3anpeltersl. JOCTUrHyToe HanpsxeHue
MOXHO OOBECTK A0 MakCUMyma, OCTaBuB
HaXaTon TONLKO KHONKY SB2.

AHanoruyHo kHonke SB2 pabotaet w
kHoNka SB1, HO OHa yMEHLLUAET Hanpaxe-
Hwe. Ecnm cny4aiHO Haxate Ha KHOMKK
SB1 1 SB2 oaHOBPEMEHHO, TO NPUOPUTET
6ynet otpaH kHonke SB1, v HanpsxeHue
Ha Bbixoge TpaHcdopmaropa cTaHer
YMEHbLUATBCH.

Korpa HyXHO yCcTaHOBUTb Tpebyemoe
HanpsxeHWe, He pacxoays HanpacHo
pecypc pene Ha MHOMQYWCNEHHbIe nepe-



KNIOYEHWA, MOXHO BOCNONL30-
BaThCA PeXUMOM BbICTPOR yC-
TaHoBKW. [NA BXOpa B HEro
HaxmuTe Ha kHonky SB3 1 yaep-
XUBaAWTE €€, noka He byper
BKAOYEHa AECATWYHAA 3anaTtas
B MNAfLIEM Pa3paae MHAWKATO-
pa HG1.

B atom pexume anutens-
HOCTb LUMKNA MHAMKALWKM YMEHb-
weHa nNpubNrManTensHo 00
200 mc, a HanpsxXeHWe Ha BbIX0-
ne TpaHchopmaTopa ocTtaértcs
HEW3MEHHbLIM K He 3aBWMCALLUM
OT rMOKasaHWwin UHAWKATOPa,
noka bnok ynpaenexHus He bypeT
BO3BpPALLEH B OCHOBHOW DEXWNM.
KHonkamu SB1—SB3 cnepyer
YCTaHOBWTE Ha WHAWKATOpe
TpebyemMoe HanpsxeHwe, Kak
ObiNO ONMcaHo Bolwe, a 3aTem
HaXaTh WKW YOEPXWBATb, BCAW
OHa Belna HaxaTa, KHonky SB3,
noKa ycTPOWCTBO HE BEPHETCA B T
OCHOBHOWM pPeXMM W Ha BbIXoae m
He DOyaeT yCTaHOBAEHO BHOBb =l
3a/laHHOe HanpsaxeHue. 9

ECJ‘IH HY)KHD BO3BPATUTLCA B
OCHOBHOW PEXMM, HE NPUHAMAR
HOBOE 3HauYeHwe, cneayet
YOEPXWUBATE HAXaTOW KHOMKY
SB4. To xe camoe Npou3oRaeT,
ecnun B TedeHwe npubnuauTensHo 5 ¢ He
BypeT HaxaTta HW ogHa W3 KHonok. B
OCHOBHOM pexume kHonka SB4 cnyxur
ON§ BBIKNIOYEHWA BbIXOAHOMO Hanpsaxe-
Hua. MNpu HaxaTuk Ha Heé ByayT ycTaHoB-
NEHbI HYNEBOE 3HaYeHWe Ha MHAWKaTope U
HYNEeBOE HanNpPAMEeHWE Ha BbiXOOE TPaHG-
dopmaTopa.

Mockonbky ONPOC COCTOAHWA KHOMOK
NPOMCXOAMT B KOHUE KaX[oro uukna
MHOMKaUWK, YCTPOMCTBO pearupyer Ha
HaXaTWA KHOMOK HE MrHOBEHHO, a C 3a-
Nepxkoi He Bonee OAHOrO UMKNA MHAMKA-
umn. Mo 3ToN NPpUYKMHE HaxXaTtble KHOTMKW
cnegyet yaoepxXwBatb MO0 W3MEHEHWA
NoOKasaunii MHAWMKATopa.

YCTPOWCTBO CMOHTMPOBaHO Ha ABYX
NeYyaTHbIX NNarax, NoKa3aHHbIX Ha puc. 2
v puc. 3. Takoi BapwaHT oOkaszancs
npoLue, 4em pa3BoKa NeYaTHbIX NPoBoa-
HWKOB Ha 0AHOI nnaTe. MnaTel paccyuTa-
Hbl HA YCTaHOBKY MMMNOPTHbLIX NOCTOAHHBLIX
peancTopos MoluHocTeo 0,05 BT. Conpo-
TUBNeHue peanctopoe R5—R12 moxer
HaxoouTtees B npepenax ot 330 Om pno
3,3 kOm B 2@BMCMMOCTM OT Tpebyemoi
APKOCTK CBEYeHWA WHOMKATOpA W ero
Tvna. Konaencatopsl C3 1 C4 npunasHbl
HENOCPEACTBEHHO K BbIBOAAM MUTAHWA
Mukpocxem. Mukpocxemy 3KP1554MP22
MOXHO 3ameHWTs Ha 74AC373N wnwn
T4HC373N.

Mnatel MEXaHWYECKN COEAMHEHBI MEX-
Ay coboit CTopOHaMU NeYaTHeIX NPOBOA-
HWKOB BHYTPb C NOMOLLBIO YETLIPEX pesb-
BoBbIX cTOEK BbicoToM 10 MM. K kopnycy
Bnoka ata cBopka nNpUKpenneHa KpOH-
wTeAHaMn M3 OUMHKOBAHHOW cTann Ton-
wpHoid 0,6 mm. Ha ¢otocHumke puc. 4
nokasaH BHeWHWA B Bnoka ynpaesneHus
Bea kopnyca. KOHTAKTHbIE NNOLAAKK
obenx NNat ¢ OAWHAKOBBLIMKM HOMEpaMW
KPACHOr0 LiBeTa coenHeHbl N301MPoBaH-
HBIMW MPOBOAAMW. AHANOrM4HLIA Npume-
HEHHOMY B [2] y3en anekTPOHHbIX KNo4en
moxeT BbiTb cobBpan Ha neyaTHol nnarte,
wnaobpaxeéxHoii B [2] Ha puc. 4.

Puc. 5
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MuTaHwe onuceiBaemoro 6noka ynpas-
nenus obecnevnsaeT OTAENBHBLIN CETEBOW
TpaHCHOPMAaTOpP C BbIXOAHbIM HAMpPsxXe-
Huem 10 B 1 MOWHOCTLIO He meHee S B-A,
3TOT BapuaHT NpPeanoHTUTENLHEE NKUTa-
HWA OT AONONMHWUTENLHOW 0BMOTKM OCHOB-
Horo TpaHcgopmartopa. deno B TOM, 4TO
npw 3ambikaHnax B Harpyske naboparop-
HOro TpaHcgopmaropa, BNONHe Bepo-
ATHbIX B npakTvke pagvoniobutens,
HaNPsXeHWe Ha ero BTOPUYHbIX 0BMOTKaX,
B TOM YMC/e Ha NUTaWen y3en ynpaene-
HWA, NagaeTt. ITO MOXET BbI3BAaTh Camo-
npDMSEOﬂbHOE nepeknwyeHe pene,
haxe BbiropaHwe ux koHTakToB. MNpu nuta-
HUKM OT OTAENLHOrO TpaHcgopmaropa
Takow Npobnemsl He BO3HUKaET. K TOMY xe
MeHbLIEe HABOAOK HAa MWKPOKOHTpONNep
OT CUNOBbLIX Ligneit.

Yaen nuranus 6noka cobpax no cxeme,
n3o6paxEHHoil Ha puc. 5. Hymepauus
3NEeMEHTOB Ha HeW NPOOOMXAEeT Ha4YaTylo
Ha puc. 1. Mo uenn +12 B 31oT y3en gon-
weH obecne4wvBaTb TOk, BONLLKMIA Cym-
MapHOro, NPOTEKALWero 4epe3 06MoTkN
Bcex pene, 8 1,2...1,5 pa3a.

Hanpsaxeune +12 B noctynaetr Ha
obmoTtkm pene K1—KB8 [2] He cpa3y nocne
nogayyn Ha Tpadcgopmarop T1 cetesoro
HaNPAXeHWs, a TONLKO NOCE HaxaTua Ha
kHONKy SBS5 u cpabaTkiBaHWsa AONONHW-
TencHoro pene K1. Jo 3Toro MoOmeHTa
o6GmOTKK BCex pene 0becToveHbl, NO3To-
MY HanpsaxeHue Ha Beixoge nabopatopHo-
ro TpaHcgopmartopa OCTAETCA pPaBHbIM
HYND HE3aBUCUMMO OT coCcTOosiHWMA Gnoka
ynpaenedns. WHaye cny4anHulil Kog,
CamMonpoOn3BONbHO YCTaHaBNMBaLMACA
B peructpe DD2 B MOMEHT nogayun nura-
HWA 1 COXPAaHAIOWMIACA 0O NepBOi 3anvcn
B HEro NPaBMNbLHOIO KOAa MUKPOKOHTPO-
nepom, GyaeT NPUBOOUTE K KpaTkOBpe-
MEHHOMY NOSIBAEHMIO HA BblXOOe TpaHC-
cdopmaTopa NPOW3BONBHOIO Hanpsxe-
HWURA, AaXe MaKCMManbHOro. HaxumaTb Ha
kHonky SBS cneayer Toneko nocne noss-
neHus Hyna Ha uHaukatope HG1.

lMnata yana nuTaHuwa wnc-
nonNb30BaHa roToBas 0T MCTOY-
HUKE NUTAHWA aHTEHHOIO YCK-
nutena. Pene K1 — RAS-1215
C conpoTuBneHuem OoBMOTKW
400 Om, aHanormyHoe npume-
HEHHbIM B [2].

Mporpamma  MWKPOKOHT-
ponnepa HanucaHa B cpepne
MPLAB IDE v8.92 Ha fA3sike
accembnepa MPASM. [na no-
NYHEHNA CEMNINEMEHTHBIX KO-
008 ungp vcnons3oBada npo-
rpamma, onucanHas B [3]. MNpn
NPaBnNbHOM MOHTaXe Hana-
HKWUBAHWS YCTPOWCTBO HE Tpe-
6yetr 1 HaumHaeT paboTtaTe
cpasy.

NWTEPATYPA

1. Tepckos B. C warom B 0AMH BOALT. —
Papwo, 1993, Ne 9, c. 24, 25,

2. lepacumos E. Bnok ynpaenenns nabopa-
TOPHLIM TpaHcgopmaTopom. — Paawo, 2016,
Me 9, ¢. 27—29.

3. Koxyxun M. MNporpamma — CNpasoMHKK
KOOE N9 BLIBOAA HA MHOWkatope. — Pagwo,
2010, Ne 6, c. 34. — URL: ftp://ftp.radio.ru/
pub,/2010,/06/convertor.zip (15.11.16).

Or pegakuymm. [MporpamMma MHUKDOKOHT-
ponnepa wmeerca no anpecy ftp://fp.
radio.ru/pub/2017/06/blkupr.zip Ha Ha-
wem FTP-cepsepe

CUT NPOOAN! Npubop gna Tec-
TUPOBAHWS 3NEKTPOHHBIX KOMMOHEH-
TOB (TPaH3MCTOPbI, AMOAbI, TUPWCTO-
pPbl, KOHAEHCATOPLI, PE3WCTOPbLl, WH-
nykTmeHocT W ap.) "TPAH3UCTOP
TECTEP-M2" — 2550 py6.

— Habop peraneii kopnyca TpaH-
auctop Tectepa-M2 — 525 pyb.

— MuHmnartiopHaa 6Gonrapka Aans
paboT OQHOM PYKOW B TRYOHOLOCTYN-
HeiXx Mectax ROYCE RDG-5008 —
3150 py6.

— ¥Yanel, moaynu 1 nnatel Arduino —
BCerna B Hanuymm!

3BOHUTE! 3AKA3BIBANTE!
Mo Homepy 8 (916) 029-9019
¢ 9-30 no 18-00 MSK,

no e-mail: zakaz@dessy.ru

wnu Ha canTe www.dessy.ru

Kontponnepsl GPIB-PCI, USB Na-
tional Instr, Agilent co cknaga B
Mockse.

www.signal.ru

(495) 788-40-67.

BECNPOBOAHAA NEPEJAYA 3BY-
KA! NEPEOATHYMKKM, NPUEMHWKWK,
PLL-CMHTE3ATOPBI

www.new-technik.ru

\' "u "_( F

onv

BUHVLUU MIMHKROLOU

nJi’ojpeI@iNsuod :1soduog
ni'olpeI@|iew MeLleLs wandyy

L1102 ‘9 3N ouTvd



-
o

QPAAM

UCTOYHUKU NUTAHUA

Mpuém crateii: mail@radio.ru
Bonpoco:: consult@radio.ru

PAOWO N2 6, 2017

LUudpoBon BonbTamnepmeTp
Cc 3awuTon anga naGopaTtopHoOro

OnokKka nutTaHus

r. HIOXTUJINH, r. Kospos Bnagumupckoii o6n.

Mpeanaraemsiii yungpoeoi BosAsTamnepmeTp (Aanee npubop)
paspaboran gns naboparopHoro 6noka nurtauma (gaanee JI6IM) wu
npegHaszHayeH 48 U3MepeHNs MNOCTOSHHOIo HanpsXXeHnus U Toka B
npenenax, 3agaBaeMsiX rMoas30BarenemMm, a rakxe norpebnsemoi
Harpy3skosi mowHocTu. lpndop obecneynsaeT ABa BUAa 3alYNThI: OT
npesbILueHNa HANPsXXeHus Ha esixoge J16M u oT npeBsilieHWsa gonyc-

TUMOro BeIXO4QHOIMo TOKAa.

pv cpabarteiBaHUKM 3awmTel Npubop

otknoqaet JIBM oT cetn v nopaér
OTPLIEUCTLIE 3BYKOBLIE CUIHANbLI PA3HORA, B
33BMCHMMOCTH OT NPUYUHBEI cpabaTeiBaHus,
TOHaNbHOCTK. OH MoXeT BbITb BO3BPaLWLEH
B paboyee cocToAHME ABYMA cnocobamm:
BPYYHYID — HAXATUEM Ha KHOMKY uAu
aBTOMaTU4ECKW NOCAe YCTPaHeHWs npu-
YMHbI, Bbi3BaBlled cpabaTbiBaHWe 3awm-
Tel. Mpubop nocTpoeH Ha Gaze MUKPO-
koHTponnepa PIC16F876-201/SP [1] wu
cHabxéH XKW, otobpaxalowmm Ha akpa-
He ABe CTPOKW no 16 CMMBONOB.

OcHOBHbIE
TexXHWHYEeCKWe XapakTepUCTUKHU

Mpenen namepexnn Hanpsxe-
HuA U (c warom 1 B), B
MNpepnen nameperns ToKa | ..
(cwarom 1TA), A . ... ......... 2—21
MNoporu cpabarbiBaHWa 3aLWKTh
NO HaNPsAXeHWo (C Wwarom
1B), B
no Toky (cwarom 1 A), A...... 1—lmax
MakcumansHaa uamepsaemas
MOLUHOCTL, BT
Yuecno rpagaunii M3MepeHHO-
ro HanNpPAXeHWa UN Toka OT
0 Ao yCTaHOBNEHHOTO npe-
nena naMmepeHus
HYucno  AecATHUHHBIX  undp
nocne 3anaTol B BbIBOAW-
MOM Ha WMHAWKATOP 3Ha4ve-
HUW HANPAXeHWs
Yucno  OeCcATWYHBLIX  undp
nocne 3anaToil B BbIBOAW-
MOM Ha WHOWMKATOP 3Hadve-
HWW TOKA
o 11 17 O 2
e 5 1 17 1
O1cKpeTHOCTh 0TODpaXeHHs
MOLUHOGTA: BE sty 0,1

3Ha4yeHe MOLLHOCTM Ha 3KpaHe npu-
6opa, ocoberHo npu Toke Gonee 9,99 A,
MOXEeT HEe3Ha4YNTeNLHO OTAM4YaTbCa OT
npoOM3BeAEeHWA BbiBEAEBHHLIX Ha Hero
3Ha4YeHWiA Toka n Hanpsxewwa. fleno B
TOM, 4TO AN9 BbIYUCNEHWMA MOLWHOCTK NPO-
rpamma npubopa ncnonb3yeTt Gonee To4-
HblE, He DprrnéHHbla nepes BbIBOOOM Ha
3KPaH 3HaAYeHWs 3TUX NapameTpoB.

Cxema coegMHeHWA y3nos 1 GNokoB
npubopa m3obpaxexsa Ha pwc. 1. JIBMN
nooknw4eH k cetn ~230 B, 50 Ny yepes
KOMMYTATOp, YNpaensemblii CUrHanom,
nocTynawLiMm Ha ero passém XP1 ¢ pass-
éma XP3 Bnoka namepeHus W 3aWUThl
(BM3). Hanpaxernwe nutannsa BU3, nocTy-

natoLlee Ha ero KOHTakTHYIK Konogky XT4
OT OTAENLHOrQ, HE NOKA3aHHOro Ha Cxeme,
WCTOYHMKA NMUTAHWA MOXET HAaxXOOMTbCA B
mHTepeane ot 10,5 pno 30 B. 3roT 1cToy-
HWK OOMKEeH OCTaBaTbCH BKMOYEHHBIM
HE3aBUCUMO OT COCTOSRHWA KOMMYTaTOpa.
K paseéMmy XP1 BW3 nopxnwoyeHa
kHonka SB1, Haxatvem Ha KOTOpyl BO3-
BpawaT npubop B paboyee COCTORAHWE
nocne cpabarbiBAHWA 3ALLMTLI U YCTPaHe-
HWs nNpudmH atoro. Kuonka SB2, cnyxa-
was Aaa ycTaHOBKW W W3MEHEeHUs napa-
MeTpoB Nprbopa, NOAKNDYEHA K Pa3bEMy
XP2. C pazwemamn XS1 n XS2 coenmHéH
KKK HG1, a c pazvémom XP3 — ynomsHy-
Thlil BblE KOMMYTATOR W CUrHANW3AaTOPkI
cpabartblBaHua 3aLMTL: 3BykoBoin HAT1 n
cBeToBbLIe — cBeToaMoabl HL1 1 HLZ.
Moka 3HAYEHWA M3MEPAEMBIX BENWMYWH
Haxo4ATCA B A0NYCTUMbIX Npenenax, BU3
paGoTaeT B pexume MamepeHusa. 3kpaH
KKK nput aTOM BBIFNAOMT, KaK NokasaHo Ha
puc. 2. Bca curHann3aums B 3TOM pPexu-

Me BbIKMIOYEHA, a Ha KOMMYTaTop NOCTy-
NaeT curHan, paspelwanwwid noaady ce-
TEBOro HanpsaxeHua Ha J1BMN.

BU3 HenpepblBHO U3MEPSET Hanpsxe-
HWe, nocTynawouwee Ha konoaky XT1, un
NPoNopuUWoHanbHoe TOKY Harpy3ku nage-
HWE HanpsxeHus Ha peanctope RS1. Kak
TONBLKO N0Basn M3 ITUX BENWHNH NPEBLICUT
AONyCcTUMOe 3HadeHue, BU3 nepexopgut B
PEXMM 3aLLMThl N CHMMAET CUrHan, paspe-
LAWK BKNKOYEeHe kommyTaTtopa. J1BM,
NWWEHHLIA CETEBOMO NWTaHWA, NpeKpawa-
et paboTaTs.

BepHyTbCA M3 pexuma 3alMTh B pabo-
HMKA PEXMM, KaK yXe CKazaHo BblWwe,
MOXHO BPYYHYIO, HaXaTWEM Ha KHOMKY
SB1, unu apToMaTHYecku, Nocne ycrpaHe-
HUA NPUYKHBL Neperpyaku. MNonb3osatens
[0nXeH 3apaHee BbiBpaTte OOWH M3 3TUX
papwaHToB. KHonka SB2 npepHasHaveHa
ONA YCTAaHOBKW nNapameTpoB, KOTopble
ByayT ONUCaHbI HUXE.

B 3aBucvmocTy OT NpU4MHBl cpabartkl-
BaHWA 3alMThl NO-pasHomy ceba BenyT
KKK, asykoeoi curianuaartop HA1 u cee-
Toguogel HL1, HL2. lMpw npesbiweHun

A0NYCTAMOro HanpskeHun ByaeT BKNIYEH
ceetopgmon HL1, a B8 nesoi nonoeBuHe
BepxHel CTpoku akpaHa XKW nossutca
MMFaloLLAas HaanNUChL C ykasaHWeM npesbl-
WEeHHOro 3HadYeHna. B HuxHen cTpoke
Byner BoiBeneHa (kak Ha pMc. 3) HaANWCh
"3ALLMTA NO HANP". Many4aTtene 3Byka
HA1 craHer nogasarb KOpPOTKWE OBYXTO-

ENoK UaMepeHua 1 3alyuThl

K Harpyake
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HanbHble curHansl (8267 1 8346 lu), no-
BTOPRAIOLLMECH KAXAYHD CEKYHAY.

Mpw neperpy3ke no Toky ByaeT BKMO-
yéH ceeToguon HL2, a Ha wHoukaTope
NOABMTCA MWraloWas Haanucb C Npesbl-
LWEeHHbLIM 3HaYeHnem Toka. B HuxHein
CTpOKE 3KpaHa, Kak rnokazaHo Ha puc. 4,
6ynet BbiBeaeHo coobuwerne "3ALLNATA
MO TOKY". 3eykonany4atens HA1 ctaner
noaasark KOPOTKUE ABYXTOHaNbHLIE (8818
m 8661 Nu) curHansl, NOBTOPRIOLWMECH
Kaxayo cekyHay.

BoamoxHoctn npubopa HECKONbKO
WwMpe onucadHelx. Hanpumep, curHans
ynpaenexnms ceetoamogamm HL1 w HLZ,
cdopmupyemble BU3, MOxHO vcnonbao-
BaTb AN OPraHU3aumK 3almnTel pa3aens-
HO NO TOKY M NO HanpsxeHuo. Ecnn goba-
BUTbE B NprBOp KOMMYTATOP LENW Harpya-
kK JIBMN, ynpaensemeliil CUrHanom, npea-
Ha3Ha4YeHHbIM ANA ceetogmnona HL2,
Harpyaka OygeT oTkawYeHa npu nepe-
rpy3ke no Toky, Ho JIBMN npogonxut pabo-
TaTe. OAHaKo NPW HEOXKWOAHHOM NOBbI-
WeHMK HanpsxkeHws Ha sbixoge JIBIM
(06bl4HO BCREACTBME ero HeWcnpaeHOC-

Puc. 4

TK) atoT HnoK HEeobXoOoMMO MONHOCTBLIO
BLIKMO4YATE UMEIOWMUMCH KOMMYTATOPOM,
NOAKNYWUB Er0 LEMNL YNPAaBNEeHUS K pasb-
émy XP3 emecTo ceetoguopa HL1. MoxHo
1M BooOlUle He yCTaHaBNMBaTb HMKAKMUX
KOMMYTATOPORB, OrPaHUYMBLUIWMCE NWLLb
uHOAuKaumnen neperpyskun, xota bHW3 ecé
paBHO OyLeT BXOAWTb B PEXUM 3aluWTsl,
13 KOTOPOro ero NpuaETca BbiBOAMTb.

MpuHuMnuaneHasa cxema B3 n3obpa-
XKeHa Ha puvc. 5. HanpsixeHwe nvtaHua
6noka 10,5...30 B, nogaHHoe OT BHELIHEro
MCTOMHWKA Ha KOHTaKTHYIO Konoaky XT4 v
[ONONHUTENLHO CINAXEHHOE KOHAEHCaTO-
pom C1, nocTynaeT Ha BXOA, MHTerpasibHO-
ro crabunuzatopa DA1. Ero BbIXOOHBLIM
CcTabMnNM3NpoBaHHbIM HanpsxeHunem 9 B
NUTaeTcs caoeoeHHi QY DA2 (cnonsk2o-
BaH Tonbko oamH QY 310l MUKpOCXeMbl).
JTO e HaNpsXKeHWe NOCTYNaeT Ha BxoA
WHTerpaneHoro crabununzatopa DA3. Ero
BbIXOAHbIM HanpaxeHwem 5B nutawT
mukpokonTponnep DD1 un XKW HG1.
Keapuesblil pesoHatop ZQ1 W KoHAaeHca-
Topsl C3 1 C5 — 4acToTo3agalwasn uens
TakTOBOroO reHeparopa MWKPOKOHTpONNne-
pa DD1. Peauctop R9 noapepxwuBaet
BbICOKWIA NOrMYeckMii ypoBEHb HA Bxoae
CUrHana yCTaHOBKM MWKDOKOHTpONnepa B
WCXOOHOE COCTOAHUE.

MuTaHwe Ha y3en NOACBETKWM 3KpaHa
KKW noctynaet yepes racalmii pesnctop
R10. NopnBupasa ero, MOXHO YCTAHOBUThL
Kenaemyw SpPKOCTE NOACBETKK. MNoacTpo-
e4yHsiM peancTopom R11 nobueawTca
Hauny4ywern KOHTPacTHOCTM CMMBONOB Ha
akpaHe XKW. Peauctopel R12 u R13

3apatoT ToK 4epea ceetoamons HL1 n HL2
(cMm. puc. 1) 1 MoryT BblTe 3aMEHEeHb
nepembiMkamu B Clyd4ae WMCNoONb30BaHWA
CUrHanoe, npeaHasHayeHHblx ONS CBETO-
4M0a0B, ANS ynpaBNeHnA KommyTaTtopa-
mu, Konpencatop C6 — pasgennrenbHblii
B uenu 3asykounanydyarena HA1 (cm. puc. 1).

Mamepsiemoe HanpaxeHwe c passema
XT1 nocTynaer Ha NOACTPOEYHbIR pe-
3uctop R1, ¢ nomoubio KOTOpOro npw
HanaxusaHnu npubopa aobwueaTcH pa-
BEHCTBA 3HAYEHWR HaNpRXeHWs, BbiBe-
nenHHoro Ha ero KKW, nokazaHuam
obpasuyosoro BonstmeTpa. C ero asuxka
Yepes peauctop RS HanpsxeHwe nocty-
naet Ha exon ANO eHyTpenHero AL muk-
pokoHTponnepa DD1.

PeauncTtop R5 orpanuunsaer oo 6eso-
NAacHOro 3Ha4eHysa TOK Yepes NMEeKoLWMACA
Ha Bxoae ANO MUKpPOKOHTpONNEpa BCTPO-
EHHBIA 3alMTHBIA OMOA, eCcnn Hanpaxe-
HME Ha OBUXKE NPEBLICUT HanpsxeHue
NUTaHWa MUKpokoHTponnepa. OcobexHo,
ecnu ABMXOK CNy4YalHo unu npegHame-
pPEHHO YCTAaHOBNEH B KpaiHee BepxHee (no
cxeme) NnonoxeHue.

BoobULE HE NPUCOEAWHEH K Konoakam XT2
n XT3, a Takke npu cny4aiHoMm nepeme-
LWEeHW ABWXKKOB NOACTPOEYHbBIX PEe3MCTO-
poB R3 1 R4 B HEAONYCTUMbIE NONOXEHWA.
ITUMK pe3ncTopamu  YCTaHaBnuBeawT
koadduumeHT yeuneHna OY, HyXHbIA ona
obecneyeHms 3afaHHOro B nporpamme
npegena wamepedus Toka, Peanctop R7Y
npepoxpadset eoixon OY oT 3amMblkaHns ¢
o6WMM NPOBOAOM NPK YCTAHOBKE ABMKKA
noacrpoedHoro peancrtopa R3 B kparHee
NeBOE No Cxeme NoSoxeHue.

Ona toro 4tobel npubop nokasbiBan
HanpaxeHWwe Ha Harpyake, QakTuyecku
n3amepsas ero Ha sbixone J1BI, BBeneHa
KOppeKuWs, CYTb KOTOPOA B cnenylowem.
Crumaemoe ¢ RS1 Hanpsxxenyve noctyna-
er He ToNbko Ha exopn OY DAZ.1, HO W
yepes peauctop R6 Ha Bxon ANZ2 ALIN
MUKPOKOHTpoNnepa. Mporpamma Bbi4uTa-
T 3TO HanpaAXeHue 13 Toro, 4To namepe-
HO Ha Bbixoae JIBMM, 1 MMEHHO 3TO 3Ha4e-
HWe, npeacTasnsiowee coboi Hanpsaxe-
HWE Ha Harpyake, BLIBOAWT Ha 3kpaH KM,

YpoBHW curHanoB Ha Beixopax RC1—
RC3 mukpokoHTpoONnnepa, B 3aBMCUMMOCTHK

XP3
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CHsatoe ¢ pesuctopa RS1 (cm. puc. 1)
HanNpAXeHWwe, NPONOPLMOHANLHOE TOKY
Harpyskw JIBM, yepes KOHTaKTHEIE KONOA-
K XT2, XT3 1 peauctop R2 noctynaert Ha
HewHeepTupyowmii Bxon OY DA2.1, ycu-
nueaowero ero. Boixog OY coeamHEH C
Bxopnom AN1 mWKpOKOHTpONnnepa 4epes
peanctop R8, pons KOTOPOro Takas Xe,
kak u peauctopa R5. Be3 Hero Hanpsxe-
HMe Ha Bxofe AN1 MWKpOKOHTpOnnepa
MOXET NPEeBLICUTE ero HANPAXEeHne NuTa-
HWA, KOrga Tok 4epe3 peawctop RS1
CAMWKOM BENWK WAKW 3TO0T pe3ucTop

OT HanpsxeHna Ha Bxopax ANO 1 AN1 n
nonoxeHua nepembldek S1 1 S2, ykazaHol
B Tabavue. MaHunynauMn nepembIMKamim
S1 1152 No3BONAKOT 3a8aTk HYXHbLIE aKTUB-
HblE NOrMY4EeCKWe YPOBHW CUTHANOB, ynpas-
NALWMX KOMMYTaTopamMu. 310 AAET NONMb-
30BaTeny ceobony B BeIBOpPE KOMMYTK-
pPYOLLWX 3NeMeHTOoB. Hanpumep, MOXHO
WCNone30BaTh HOPMANBHO 3aMKHYThIE MK
HOPMAaNbLHO Pa3OMKHYTLIE KOHTAKTLI pene,
He npuberas K NPUMEHEHWIO OOMNOIHW-
TelNbHbIX SNEMEHTOB, WHBEPTUPYIOLLWX
YNPaBNAOLLNE CUrHANBI.
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Tok, notpebnaemelii BY3 npu He nop-
KNI4YEHHLIX K paswémy XP3 kommyTatope,
nany4aTtene 3Byka W CEeToaMonax, He npe-
BollwaeT 32 mA. Ecnu aTti aneMeHTsl Nog-
KA4YEHBI, TOK 3aBUCUT OT WX COCTORHWA,
YBENWYMBAACb HA CYMMY 3HA4YE€HWA No-
TpebnaemMoro KaxabiM M3 HUX Toka. Mak-
cMManbHoe 3Hadenne notpebnaemoro
Toka — 60 mA.

Nor. ypoBeHb Ha Bbixoge RC1

Usno

n e St
QROMEH: Huxe nopora | Bellwe nopora

1-2 BhICOKWIA HW3KUM

2-3 Hwakui BblcokMi

Nor. yposeHs Ha Bbixone RC2

U!.Nl

Monomexune S2

Huxxe nopora | Bblwe nopora
1-2 Buicokuin Huakui
2-3 Huakui BbicoKui
Nor. ypoBens Ha BbIxoge RC3
Wit Upni
Huxe nopora | Beiwe nopora
Huxe nopora Huakuin BblCOKMIA
Brilwe nopora BICOKUA BLICOKMIA

MpuHUMNWanbHas cxema kommyTaTopa
n3obpaxeHa Ha pwuc. 6. Ynpasnsiowee
HanpsxeHwe okono 5 B, nocTynueliee Ha
ero paswém XP1, yepes ceetogmon HL1,
cnyxawmin WHAMKaTOPOM KOMaHObl OT-
KPLIBAHWSA KOMMYTaTOpa, W peanctop R1

Oatunk Toka RS1 — camopgensHbii.
3T0 OTPe30K HUXPOMOBOW NPOBONOKM
auametpom 1,2 mm 1 gnuuoid 20 mm. Ero
pacuétHoe conpotuBnedne — 0,02 Om.
Ocobas ToO4HOCTL He TpebyeTcH, NOCKOL-
Ky npvbop BCE paBHO NpUaETcs kannbpo-
BaTb. He CTOMT NpMMEHATH NPOBONOKY
MeHbLLIero aMameTpa, Tak kak npu 6one-
LWOM TOKe OHa ByaeTt CUNbHO HarpeBaTbCH.
Cnenyert nMeTe B BLMAY, 4TO AlMHA OTpe3ka
NPOBONOKW A0NXHa BbiTe HEMHOro Gonb-
Wwe ykasaHHoM, 4ToBLl ero KOHLb MOXHO
BbINO BCTABUTE B THE344 KOHTAKTHLIX
Kononok XT2 1 XT3 v 3axaTte Tam BUHTaMK.
JeicTBYIOLWLYIO ANNHY OTpe3ka M3MepSIoT
Mexay To4KaMK 3axmnma.

McTo4YHMK HanpskeHwa, nogasaemoro
Ha konoaky XT4 BHN3, — popaboTtaxHoe
sapagHoe ycTpoiicteo "Delta” 5B, 0,4 A
ans corosoro TenedoHa. Bce petanu Bo
BTOPWUYHON UENW YCTAHOBNEHHOrO B HEM
UMNYNBCHOMO TpaHchopmMaTopa v CBA3aH-
Hbl@ C HUMW NeYaTHLIe NPOBOAHWKW Yaane-
Hbl. Ha ocsoBoaMBLLIEMCA MECTe B HOBbIE
OTBEPCTWMA BCTABNEHbl BLIBOAbLI Y4EThIPEX
anopos KO212A, o6pas3yiowmx BeiNpamm-
TeNbHbIA MOCT, @ BMECTO Crnaxvearuwero
koHpeHcaTopa 470 mk® Ha 10 B ycTaHoB-
NeH KOHAEeHcaTop Takol xe emKOCTW C
HOMWHaNbHBIM HanpsxeHnem 16 B. Co-
eAMHEHWs BbLINONHEHLI BbIBOOAMW OeTa-
Nel n oTpes3kaMu MOHTaXHoro nposoaa. B
CETEBOM BBINPAMUTENE 3apAAHOrO YCT-

Ong  mukpokonTponnepa DD1  wa
nnate ponxHa OblTe NpenycMoTpeHa
naHesnb, KyAa ero BCTaBNAOT Yxe 3anpo-
rpaMmuUpoBaHHbiM. Yucno 20 nocne ae-
puca B Ha3BaHWW MUKPOKOHTpONnepa
PIC16F876-201/SP o3anavaetr ero npe-
OenbHYI0 TakTOBYIO 4acToTy B Merarepuax.
NMockoneky B BU3 npumeHéH kBapuesbli
peaonatop ZQ1 Ha 4actoTy 4 Mlu, npu-
roaHbl BapWMaHThl MMKPOKOHTROMNEPa 1 Ha
6onee HW3AKYKD 4acToTy, BNNoTe Ao 4 MIu.
MoxHo 6e3 M3aMeHeHWil B Cxeme, npo-
rpammMe W NeYyaTHoW nnare WCnonbL3oBaTk
mukpokoHTponnep PIC16F876A-1/SP. MNo-
CKONbKY BCE €ro BapWaHTbl CrnocobHbi
paboTaTh C TAKTOBOM YacToTOM 0o 20 MY,
B Ha3BaHW OHa He yKkasaHa.

Bo3moxHa 3ameHa nioGoro na yrnoms-
HYTbIX BbllWe MUKPOKOHTPONNEPOE Ha aHa-
NOTWYHBIKA B KOPNYCe ANS NOBEPXHOCTHOro
moHTaxa (c nHgekcom SO nocne npobHoM
4epTel B Hazeawuw)., Ho ato notpebyer
NPUMEHeHWA CcneunansHoro agantepa
0N\ ero YyCTaHoBKKM Ha NevartHyld nnarty
nnbo eé NonHon Nepenenku.

MHTerpanbHeli crtabwnmaaTtop

KP142EHBA moxHO 3ameHnTb Ha 7809
N1 NoaoBHeld Ha +9 B, a KP142EH5A —
Ha 7805 wnw Apyroi ¢ HanpsxeHWem cTa-
Bunuaaumn +5 B. Ytobbl He nepenensi-
BaTk NNaty, ctabunuaaropel, BelbupaemMsie
B KQ4eCcTBe 3ameH, A0NKHb! ObiTb B KOpNYy-
cax TO-220.

e
@b/ HLt  R2 XT1
An3078Mm360
XP1 1 K naGoparopHomy
1 Bnoky nuTaHuA
5 S?:‘;
XT2
Z
H R1 -
ER CeTe ~230 B, 50y
Puc. 6

NOOAHO Ha M3Ny4awwWwmin AMoa CMMUCTOR-
Horo ontpoHa U1. 370 otkpeiBaeT ¢GHoTO-
CUMWUCTOP ONTPOHA, a CNefoM 3a HUM
oTKpeIBaeTCH u cumucTop VS1. Ol coean-
HAET KOHTAKTbI Konogok XT1 n XT2, nona-
Bas 9TMM nuTalolwee Hanpaxedue ~230 B
Ha NBMn.

KoHcTpykuus n neranu

B npwbope npumeHén XKW QAPASS
1602A ¢ BenbiMi CMMBONAMKU W CUHER
nonceeTkoi akpada. logwtca v nwboi
apyroi ByksenHo-undposoin XKW Ha
OCHOBE KoHTponnepa HD44780, wmelo-
WKIA OBe CTPOKKM No 16 cumeonoe. Takwe
MHANKATOPLI MOTYT MMETh pa3Hble pa3me-
pbl W Opyroe pacnonoxeHWe BbIBOOOB,
OpPUEHTMPOBATLCA HYXHO NO HAHECEHHON
Ha nNnaTty uHaukaTopa ByKBEHHOW Mapku-
poeke. BblBOAWMbIE HA 3KpaH PyCcCKWe
OyKBbl CreHepupoBaHkl NPOrpaMmmMon,
NO3TOMY MOXHO NPUMEHATL 1 Te XKKW, B
3HaKoreHepaTopax KOTOpbiX OTCYTCTBYIOT
CHUMBONLI KWPUNAKLBI.

Knonkn SB1 u SB2 (cm. puc. 1) —
nobble, NnpurogHble ANs YCTAHOBKW Ha ne-
pensein nadHenn npubopa. 3Bykou3nyua-
Tens HA1 — pwHamuyeckas ronoeka c
AKTMBHBLIM CONPOTHMBNEHWEM HE MeHee
8 Om ot tenedonHoro annaparta. [o-
NOAOET N 3NEeKTPOMAarHTHBIA M3ny4arenb
OT anekTpomexaHuyeckoro 6yaunbHUKa
Unn TenedOHHBLIA Kancnk,

pPOWCTBa Crnaxm-
BAKUWNWA KOHOEH-
carop 3,3 Mk® Ha
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Ha TakGe *?j_'.—'a_ 290 goocccccuu{:ﬁ Rﬁggé ODZA‘IO
npaxedHwe, HO em- o DA3
KOCThIO 5,6 MkD. Bm[:] "_H—‘EC*dl l" 12
Mocne nepe- oooooocuonnuoo*

nenku 3apagHoro & :IRS o 0{:}0*‘ oxpa

% R130_Jo "
yCTPOWCTBA €ro |_q\ ? 3
BbIXOAHOE Hanps- c |ﬂ 0{] 01Dﬂl230
KEHWE yBenu4n- ST 3°'| 2Q1 5 T ° L& x72 XT3,
noce po 12,7 B, o * -_ % ¢ o
npwy 3TOM B BbICO- T T T 30 o
KOOMHbIX ONOB- l_FQ‘:"_l_:]’_l R4

HBIX TenedoHax,
NOOKMOYEHHBIX K
BbIXOAY, eABa CNbi-
LWeH HM3KO4acToT-
Hblit pokoT. Mpw nogknoyeHun k B3
HanpaxeHve nagaet no 10,5 B, a TpaHc-
dopmaTop Cherka rpeertcs.

Bce pertann BWM3 pasmeweHs Ha
ne4yaTHoW nnate U3 GoNLrMPOBAHHOMO C
OOHOA CTOPOHBI CTEKNOTEKCTONWTa TON-
wmHoi 1,5 mm (puc. 7) ¢ Takmn xe pas-
mepamn (80x36 mm) K pacnonoxeHvem
KDPENEXHbix OTBEPCTUIA, 4TO M nnaTa XKW.
370 OAET BO3MOXHOCTE YCTAHOBWUTE 3TH
nnartol OQHY Hapn APYrol Ha nycToTenbix
BTynkax eeicoton 10...12 MM 1 coeguHUTL
WX 4eTelpeMA BUHTamu M2,5 ¢ raikamu.

Puc. 7

Kougexcatopsl C1 n C6 — okcuaHble
HUoOueBble K53-19, ocTankHble KOHOEH-
caropsl kepamnyeckne. [oacTtpo-
eyHble peaucTopsl R1, R3 n R4 — mHoro-
obopoTHble cepwn 3296W, a R11
RMO65. NMocToaHHbie pesucTopsl — MIT
unm nopnobHbie ykasaHHOW Ha cxeme
MOLUHOCTW. Bce oTe4ecTEeHHble pe3n-
CTOPbLI U KOHOEHCATOPbL! MOXHO 3aMEHUTL
UMNOPTHBIMA,

Konoaku XT1—XT4 — nByXKOHTaAKT-
Hele BuHTOBble DG301-5,0-02 ¢ warom
BbIBOOAOB 5 MM W NpefenstHbIM TOKOM



16 A. Echv npubop npegnonaraeTca aKe-
nnyatupoeate npu 6onbwem TOKe, KO-
NOAKW CneayeT 3ameHnTb Gonee MOLLHbI-
MW,
Paabémbl XP1 1 XP2 — PLS-2, a XP3 —
PLD-8. B kayecTBe LWITHIPEBOR KONOAKW
ANA YCTAHOBKW nepembidek S1 u S2
(oxamnepoe MJ) ucnonb3oBaH pasbém
PLD-6. Paatémel XS1 1 XS2 — PBS-6, a

OTBETHble 4acTu anAa Hux — PLS-6R
(yrnosbie ANs YyMEHbLWEHWA BLICOTEI MOH-
Taxa).

KommyTtatop cobpadH Ha OTAENbHOW
ne4aTHoON nnate n3 PoNbrMpPoOBaHHOMo C
OQHOM CTOPOHLI TEKCTONUTA TOMUMHONR
1,5 Mm 1 paamepamu 35x25 mm, naobpa-
HEHHOA Ha pUc. B. CUMUCTOPHLIA ONTPOH
U1l MOC3063M [2] vmeeT BCTPOEHHbLIN
y3en obHapyxeHus nepexoaa MrHOBEH-
HOrO 3HA4YeHWA KOMMYTUPYEMOro Hanpsa-
KEHWA Yepes HOMb. ITO NO3BONSET OTKPbLI-
BaTk CMMUCTOP VS1 MMEHHO B 3TW MOMEH-
Tbl, 4TO 3HAYNTENBHO CHWXAEET YPOBEHb
KOMMYTAUWOHHLIX nomex. MNpamele 3ame-
Hel onTpoHa MOC3063M — MOC3043M u
MOC3083M. ¥ Hux TOK WU3Ny4awLWero
avoaa ler, HeobxoaMMbld ANs rapaHTupo-
BAHHOIO OTKPbLIBAHWMA GOTOCUMUCTOPA,
nexuT B uHTepeane 3...5 MA.

Cxoxum  ontpoHam  MOC3041M,
MOC3061M 1 MOC3081M nna oTkpbiBa-
Hua Heobxogum 1ok 15 mA, a MOC3042M,
MOC3062M v MOC3082M — 10 mA. 3a-

Puc. 8

meHue MOC3063M ogHMM M3 HUX, HYXHO
nonobpatb peancTop R1 Takum, 4Tobbl TOK
yepes uanyyaouwmnia anog Obin He MeHee |
NPUMEHEHHOrO ONTPOHAa.

MakcumansHas MOWHOCTL, KOMMYTU-
pyemas cvMuctopom BT136-600 He3 Ten-
nooteoga, — 150 Br. YcTtaHOBUB Ccummc-
TOP Ha TENNOOTBOA, MECTO AN KOTOPOro
Ha nnate NpPegycMOTPEeHO, MOXHO YBenu-
4uTe e€ 0o 800 BT. MNpwu ycTaHoBKe B3ameH
AN307BM ppyroro cBeTOOMOAa HYXHO
nopobpatk pesuctop R1 Takum, 4Tobkl TOK
B UENW yNpPasBneHWA OCTancs MNPexXHM.
KoHTakTHble konoakn XT1 1 XT2 — BUHTO-
Bble DG301-5,0-02, pazbém XP1 — PLS-2.
Bee peauctopsbl — MJIT.

Mpn wcnoneaoeaHun KoMMyTaropa
OPYroi KOHCTPYKLUMK BaXHO, 4TOBbI ero
uenk ynpaeneHun HBuina ransBaHMHeckn He
CBA3aHa C KOMMYTMPYEMOI Lensio, a TOK
ynpaenexHus He npesbiwan 25 mA, gonyc-
TUMbIX ONS1 BLIXOA3 MUKPOKOHTRONEPA.

Hanaxueanue npubopa

Mpr NEPBOM BKAKHEHWM NUTAHUA
BWM3 6GyayT ycTaHOBNEHsl cneayiouue
napamMeTpel: Npeaen W3MepeHna Hanps-
wenns U... — 35 B, npeaen namepenus
TOKa lpae — 10 A, nopor cpabarteieaHus
3aLWMTEI N0 HANPsHKEHWIO paBeH U, a no
TOKY — lma, CNOCO6 cHpoOca 3aWwmnThl —
"ABTOMATHMYHECKW". MameHnTb MX MOX-
HO TONkkO B pabouem pexume, kKakue-
nmbo namerHenms npu cpaboTtasBwen 3a-
LMTE HEBO3MOXKHEI.

Y1066l BHECTW U3MEHEHWS, NPOAOIKM-
TENbHBIM HaxXaTuem Ha KHonky SB2 po-
DenTech NOABAEHWA MUTAIOLLErD Kypcopa
B NPasoM HWXKHEM yriy 3KpaHa, nocne
4Yero OTNYCTUTE KHOMKY. JkpaH npuobpe-
TET BMA, NOKa3aHHbIin Ha puc. 9. Kypcop B
BMAE NOLYEpKWBaHWA ByaeT YCTaHOBNEH
nog crtapweil undpoin 3HaveHns npenena
uaMepeHns Hanpsxkenus U,

Janee KOpOTKME HaXaTUA Ha KHOMNKY
SB2 yeenuuat U, cTynenamMu no 1 B po
61 B, nocne 4ero Npouecc NpoaomxXITCA,
Hauunan ¢ 5 B n panee no koneuy. OcTta-
HOBWBLWMWCbE Ha Tpebyemom 3Ha4YeHuu
Unaxy NMPOAOMKUTENEHEIM HaXaTUEM Ha
KHOMKY nepesegnTe Kypcop nog crap-
wyo ungpy 3HaveHua npeaena namepe-
HUA TOKA gy KOPOTKMMK HAXATHAMW HA
KHONKY 3anainTe |, B UHTEpBane oT 2 0o
21 A

oTnyckaHvem nepesepgute npwbop B
pabounii pexwum. Ecnu Bmibpan cnocot
cbpoca "HAXKATUEM KHOMKW", To B nep-
BO MO3MUMKM HWXKXHER CTPOKWM 3KpaHa
OyneTt NOCTOAHHO HAaXOOWTLCH "3BE3004-
ka". Mpu cnocobe "ABTOMATUHECKW"
OHa OTCYTCTBYET.

Bce ycraHoBneHHele napameTpbl,
HTOGbI HE TepFlTb WX NPKY BBEIKNHOYEHUK
nuTaHus, nporpaMmma coxpaHser B
EEPROM mumkpokoHTponnepa. Yutute,
Ha4aB ONWCAHHYIO Bbille NPOUEnypy WX
YCTAHOBKW, HYXHO 0083aTtencHo A0BEeCTH
eé [0 KOHUua, NOCKONbKY 3anvce B
EEPROM npoucxoamMT TONBKO B NPOLECCe
BO3BpalleHna B pabounii pexum. Ecnu
npouenypa npepeada, Hanpumep, Bbl-
KNIOYEHMEM NUTaHWA, TO 3annucu B
EEPROM He npov3oineér u ycTaHOBKY
napameTpoB NpUAETCA NOBTOPWUTE. Mox-
Ho GbicTpo "npofexarts” No BCem aTanam
YCTaHOBKW OAHUM A ONMHHBIMW HEXATUAMK
Ha KHOMKY, M3MEHAA TONbKO HYXHbIE napa-
METPbI MKW NPOCTO NPOCMAaTPUBAR MX.

Mocne nepeoro ekniouweHus BU3, a
TaKke nocne neboro M3MeHeHWs 3Hauye-
HWIA NapameTpoB Upa W |ya HEOBXOOMMO
BBINONHUTE Kanubpoeky npwbopa no
HaNpPsAXeHWio W Toky. Kanwbpoeky no
HaNpPsXeHWio NPOBOAUTE NPW OTKMOHEH-
HOW Harpy3ke. YCTaHoBUTE ABWMXOK NOA-
cTpoedyHoro peauctopa R1 B HvkHee no
cxeme nonoxeHue. MNogailTe Ha KONOAOKY

CEFOC ZAWKTH:

HETOMATHYECK

Puc. 9

CPREATHE. 3JRWHTH
4B 1=89H

Puc. 11

CEPOC ZHUMTE:

MEH: 1

Puc. 10

Tenepk ANMHHBIM HaXaTtMem Ha KHONKY
SB2 o noseneHnA mMuramwero kypcopa
BeIREAMTE HA 3KpaH u3obpaxeHue, no-
nobroe nokazaHHomy Ha puc. 10. Kypcop
B BMAE NOAHEPKMBAHUA ByAeT HaxoanTLCA
noa ctapweid uvdpoi 3HaYeHns nopora
cpabaTtbiBaHuUa 3aWMUTEI N0 HANPKEHWIO.
KopoTkumn Haxatmamu Ha kHonky SB2
aAoeseauTe nopor waramu no 1 B oo Hyx-
HOro 3Ha4eHwa B wHTepeane ot 1 B oo
paHee yCTaHOBNEHHOTO U ..

OuepegHoe ANWUHHOE HaxaTtne Ha
kHoNky SB2 nepemectut xypcop nog
CTapwy umdpy BeIBEEOSHHOIO Ha 3KpaH
3Ha4YeHusa nopora cpabarbiBaHua TOKOBOR
3awmTel, KOPOTKMMK HaXaTMAMK yCTaHo-
BMTE 3TOT NOPOr ¢ warom 1 A B uHTepBane
ot 1 A A0 felcTBYIOWETO |y,

Hanee nocne npoAOIKUTENLHOIO
HaXaTua U OTNYCKaHMUA KHONKW SB2 akpaH
NproBpeTeT B1a, NOKa3aHHbIA Ha puc. 11
wnu puc. 12. Kypcop byaeT HaxoamTsLCa B
nepsBor NO3WUMKM HWXHEW cTpokn. Ko-
POTKUMKM HaxXaTuamk Ha KHoNky SB2
MOXHO MEHATb Hagnucu “"HAXATUEM
KHOMNKK" 1 "ABTOMATHUHECK " B Becko-
HeYHOM umkne. OcTaBeTe HA 3KpaHe HyxX-
Hblit cnocob cbpoca 3awmTel U ANNHHBIM
HaxaTtem Ha KHOMKY A0 NOABNEHWA
MUrAIOLLEero Kypcopa 1 Nocaenyiowmnm eé

HAKATHEN KHOMKH
Puc. 12

XT1 ot NIBN HanpsxeHwne, 611M3koe K Una,
KOHTpONMPYs ero no o6pasuosomy BONLT-
meTpy. Nepemewan OBUXKOK MOACTPOeY-
HOro peauctopa R1 Beepx, nobeittect
coenageHusa nokasanwmii XKW npubopa u
3TanNOHHOr0 BONLTMETPA.

Nepen kanBPOBKOW NO TOKY yCTaHO-
BMTE ABMXKW NOACTPOEYHLIX PE3NCTOPOB
R3 v R4 coOTBETCTBEHHO B Npaeoe u
neeoe no cxeme nonoxexusa. CoeguHute
NbM, BM3, patunk Toka RS1 1 Harpyaky
COrNAcHO cxeme, Wn300paxBHHON Ha
puc. 1, NpU4EM nNOCNEOOBATENLHO C
Harpyakoi BkniounTe 06pasLoBeIi amnep-
meTp. MameHasn conpoTUBNEHWE Harpy3ku
WNK BeIXOAHOE Hanpsxkewwe JIBMN, ycTtaHo-
BMTE NOKasaHws 06pa3uoBOro aMmnepmMer-
pa NPUMEPHO PaBHbLIMW NONOBUHE ...
Janee ¢ NOMOLLBI NOACTPOEHHbLIX PEe3Uc-
Topoe R3 » R4 pobeiitect 0AMHAKOBLIX
nokasaHnwii npwbopa w ob6pasuosoro
amnepmerpa.

B kayecTBe Harpyskyu MOXHO MCMNONb-
30BaTb NaMmny HakanuBaHws, 3NeKTpoHa-
rpeeaTtenbHblid npubop wnu peaucTop
nooxogswein MowHocTi ¢ pabounm Ha-
NPAXEHWEM HE MEeHee YCTAHOBNEHHOro
Umaw

Ecnu eeiBpaH cnocob cbpoca 3awuThl
"ABTOMATWHECKW", nocne cpabartbisa-
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Mpwuém cratein: mail@radio.ru
Bonpocei: consult@radio.ru

HWA 3aLWUMTbI NPUBOP XAET 4 C, OTK/IOYMNB
JIBM oT ceTu, B pe3ynbraTte 4ero Hanpsa-
XKEHWe Ha ero BeixoAe pasHo Hynwo. o
ncTedeHun atoro epemenn BM3 eozepa-
TnTcs B paboqunii pexum, uameput
HanpsXeHUue U TOK W, NOCKONbKY OHW
Hynessie, noakno4uT JIBM k cetn. Ecnn
Tenepb 3Ha4eHUA M3IMEPAEMbIX BENUYUH
npesLIWaT gonyctrmsele, BU3 cHoea Ha
4 ¢ nepeidferT B pexuMm 3awutel. Tak
Bynet npofonxkaTseCA A0 YCTPAHEHWA
NPU4KUHBI NEPErpy3KK.

Mpu BuiGope cnocofa "HAXATUEM
KHOMKW™ BY3 ByneT octagatkca B pe-
KUME 3alMThl A0 HAXATUMA HAa KHOMKY
SB1. MNocne atoro oH BO3BPaTUTCH B
paboumin PEXUM, U3MEPUT HANPSHXEHUE K
TOK W, 8CAW OHW B HOPME, OCTAHETCA B
aToM pexume. B NpoTUBHOM Cry4ae oH

BHOBb NEPEenaeT B pexum 3awmnTtel A0
HaXaTua Ha KHONKY.

ObpaTtute sHMMaHWeE, 4TO ecnn aar-
4Yuk Toka RS1 He NOAKNIOYEH K KOHTaKT-
HbiM konogkam XT2 n XT3 nubo B mecte
NOAKNIDYEHWA HAPYWEH KOHTAKT, npo-
M30IWAET NoxHoe cpabaTbiBaHmne 3awm-
Tkl NO TOKY. A Npu 0OpLIBE B LLENU pesun-
ctopa R6 BO3MOXHO noxHoe cpabaTbi-
BaHWEe 3aWMTel NO HanpsaxeHwio. Ecnu
M3MEPEHME TOKa Harpy3km He Tpeby-
eTCA, MUHYCOBLIA BLIBOA HArpyaku cne-
AyeT noakniounTe kK konoake XT3 emecte
C MWHYCOBBIM BbiBOAOM JIBM. Hdatuumk
Toka RS1 B aTOom cny4ae 3amMeHsOT
NepeMelvkoi M3 MeaHoro npoeoaa.
Nocne atoro pesaynsTaTtel M3MEPEHUA
TOKa WU MOLWHOCTK Ha XKW ctanyT Hyne-
BbIMM.

NUTEPATYPA

1. PIC16F87X. 28/40-Pin 8-Bit CMOS FLASH
Microcontrollers. — URL: https://lib.chipdip.
ru/059/D0OC000059963.pdf (14.03.17).

2. 6-Pin DIP Zero-Cross Triac Driver
Optocoupler (600 Volt Peak) MOC3061M,
MOC3062M, MOC3063M, MOC3162M,
MOC3163M. — URL: https://www.fairchildsemi.
com/datasheets/MO/MOC3062M.pdf

(14.03.17).
Ot pegakywH. Parnbi NeYarHbix Nnar 8
opmare Sprint Layout 6.0 w nporpamma

MHKRDOKOHTPOANERAa MMEKOTCA N0 agpecy
ftp://fip.radio.ru/pub/2017/06/av.zip Ha
Halwem FTP-cepeepe.

Camonenbublﬁ KNE

C nocTynaTtes/ibHbiM NepemMeLleHnem

MNMOABUXHDLIX MNNACTUH
C. AOJIFTAHOB, r. Bapabunck Hosocubupckow obn.

B otnu4me ot KME TpaguumMoHHOi KOH-
CTPYKUMKM, B KOTOPLIX W3MEHEeHWe
EMKOCTM NPOMCXOAUT NYTEM BPaLLEHWUA
POTOPHBIX NNAacTWH B 3a30pax CTaToPHbIX,
B NpeanaraemMomM yCTpORCTBE NOABWMKHEIE
nnacTvHel MNepemMewarnTca B 3a3opax
MeXOY CTATOPHBIMW NPKU NOCTYNATENLHOM
OBUAKEHWW, OCYLLECTBNAEMOM C NOMOLLLIO
nepegaun BUHT—raiika. MameHeHne ém-
KOCTW OT MWUHUMAaNsLHOro 00 Makcumanb-
HOrO 3HAYeHWs NPOMCXOAMT 3a 22 oBopo-
Ta XoAoBoro BuHTa, KOHCTPYKTHMBHO 3TOT
KMNE HeMHOro cnoxHee TpaauuUMOHHbIX W
WMEET HECKONLKO BonblMe pasMepbl, HO
obnagaer W psaoM MNPerMylwecTs no
CPaBHEHWID C HUMK: ero BNokKW NOABUXK-
HbIX 11 HENOABVKHBIX NAACTUH 1 UX ABTaNK
nerko sameHsiembl (3TO MOXEeT NoHafo-
BUTbCA, HanpuMep, NMpu 3KCNePUMEHTAaX
M0 M3MEHEHWIO FPaHMYHbLIX 3HaYeHWR
EMKOCTY UNN (PYHKLMOHANBHONW XapakTe-
puctrkn KNE — 3asucnmocT EMKOCTH OT
BeMWYMHLI NEpPEeMeLLgHUa NNacTuK), aAns
Hero He HyXHO W3roTaenveatbh cneumu-
anbHbIA BEPHLEPHBIM MEXaHW3M (OH BXO-
LUT B €70 COCTaB), ynpowaeTcs WwkansHoe
YCTPONCTBO. 3ameHa BGNOKOB HEenoaBuX-
HBIX M NOABWXHBIX NNACTUH COOTBETCTBEH-
HO PacnonOXeHHORN ropU3CoHTaNLHO Ka-
TYLWKOW MHOYKTUBHOCTN M MArHMTONPOBO-
L0M NpespalyaeT ycTpoicTeo B heppoBa-
puromeTp.

IOna uarotoenexus KMNE He noHanobat-
cA kakvwe-nubo geduumTHEIE MaTepwans
WK CTaHOuHbIe paboTel: U3 MaTepuancs
noTpebylnTca NNacTUHa NamMKHaTa ToNWm-
HOW 8 MM, ABa HEDONLLUIMX KYCOUYKA CTeK-
noTekcTonuTa ToAwmMHOn 6 MM, obBpeskn
NUCTOBBIX NATYHW, CTANWN U ANIOMUHNEBOr0
cnnaea pasHoW TONWMHBLI, CTanbHbie
wnuneKa v raiika c peasboin M12, nontopa
necsaTka Wypynos-caMope30s, CTONbKO
®e BUHTOB M3 u Heckoneko raek. M3 uk-
CTPYMEHTOB Heobxoaumbl 3nekTpoapentb
WAK WypynoseEpT, HECKONLKO CBEPN pas3-
HOrO guameTpa, HOXOBKA NO MeTtanny,
HanNUNLHUKU KU Hapdunu. Ouedb xena-

TeNbHa BO3MOXHOCTb BOCNONbL30BATHCH
TOKapHbiM CTAHKOM — 3TO HAMHOro 00-
NerYnT M3roToeNeHne Hauﬁonee OTBETCT-
BEHHOW aetanu aanHoro KMNE — xoposoro
BWHTA.

Yetponcteo KNE v yepTexun ero 0CHOB-
HbIX OeTanei nokasadsl Ha puc. 1. Bnok
HENOABMKHbLIX NNACTWUH, COCTOALWMA W3
WecTu NNacTuH 7, NATWU NPokNanok 4 u
ABYX KOHTAKTHLIX NENeCcTKoB 5, 3akpennéx
ABYyMA BUHTamu 6 Ha nnaHke 2, a OHa —
AsyMsa wypynamu 3 Ha ctaHuHe 1. Bnok
NOABWXHbIX NNACTHUH (CeMb NAacTuH 8,
CTONBKO Xe Npoknanok 4 1 ase waibel 9)
coeauHeéHn BuHTamwn 10 ¢ nonsyxom 12.
MocnepgHniA NepemewaeTca B nasax 3a-
KPENNEHHOW Ha cTaHuHe 1 wypynamu 24
Hanpaenawwen 11 Npy BpaweHun xoa0-
BOr0 BWHTA 18, B3aMMOOENCTBYIOWEND C
3aKpennéHHOW Ha nonsyHe raikoi 16.
Ana BeiBopku nodTa B 3TOM pessbosom
COeAWHEHWMW Talika paape3aHa Ha nee
4acTu, Kaxaas u3 KOTOpbIX ABYMS BUHTA-
MK 17 3akpenneHa Ha CBOer NNOCKOM Npy-
*uHe 14, NPUBMHYEHHON BMHTamK 13 K
Bpycky 27. Takue *e BWHThI NPUMEHEHBI
Ans kpennexwus 6pycka K nonayHy 12.

Buibopka ocesoro nwodTta x0Ao0BOro
BUHTA 18 NpPOM3BOAUTCS MNPYXUHHOWR
wanbon 26. B cxatoMm COCTOSHMM OHA
CBOE LUeHTPanbHOR 4acTeio NpuXumaeT
OfHY W3 HAOEeTbix HAa Wenky XOA0BOro
BAHTA Waitb 28 k npaBomy (N0 PUCYHKY)
wrndTy 25, 8 OTOTHYTLIMKW Nankamu, ynu-
palwWwuMncs B NOAWWNHUK 21, co3paér
ycunne (4epes ewe oaun wtudT 25), npu-
KUMAIOLLLEE BTOPYID Takyk Xe Wwairby k
NPOTHUBONONOXKHOM CTOPOHE MOALWNMHWKA.
LUTndThl NAOTHO BCTarRNEHL B NPOCBEP-
NEHHblE B LWENAKE BWHTA OTBEPCTMA, OT
BLINAAEHUA UX yOEPXWBAKT Kpas HeboNb-
wwx dacok, napannensHbix ocu. B kayecT-
BE BLIBOJAOB NOABWXHLIX NNACTUH UCNONb-
30BaHbl KOHTAKTHbIE NENecTku 5 1 TOoKO-
CLEMHMKK 15, NnognoxeHHbie Npu cbopke
nof, rofoBKKW CPeaHuX Wypynoe 24, kpens-
wunx Hanpaenawowyo 11 k cTaHuke 1.

NoawWNHKWKOM ANA XOA0BOro BWUHTA
CNYXWT NatyHHas nnactuHa 21, npukpen-
NéHHan K neeomy (19) v npaeomy (20)
pepxarensm BuHTamu 22 c raitkamn 23.
Co ctaHuHOW 1 pepxaTteny COoefuHEeHb!
wypynamu 24,

Puc. 1. KoHctpykuwa KMNE: 1 — cra-
HWUHA, NamuHaT TOMWWMHOW B mm: 2 —
MNaHKa, CTeKNOTEKCTONUT TOMULUMHOK
| 6 mm, kpenuTe K getanu 1 wypynamm 3;
3 — wypyn-camopes 3x12 (anamerp x |
X AnvHa, mm), 2 wt.; 4 npoknaaga,
cnnae anoMUHWEBbLIM NMCTOBOW TONLUW-
HOM 3 MM, 12 WT.; 5 — NENECTOK KOH-
TAKTHLIM, NaTtyHs TonwwmHoin 0,5 mm,
4 wr.; 6 — suHT M3x22, 2 wr.; 7 — nnac-
TUHA HENOOBWXHAR, NATyHb TONWWHOA
0.4 mm, 6 wr.; 8 nnacTuHa noaBux-
Has, natyHs TONWMHOW 0.4 mm, 7 wTr;
9 — wanba 3, 26 wr.; 10 — 8BUHT
M3x26, 2 wr; 11 — HanpaesnAoOLWARA,
ctane TonuwmHoWw 0,7 MM, kpenuTte K
aetanu 1 WecThio wWypynamu 24; 12
NOA2YH, JaTyHs TONWWHOA 1,5 MM (aBa
cBoOOOAHBIX OTBEPCTUA © peasbon M3
npeaHasHaseHbl ansa Kpennedus yor-
F,}i,,‘ll-‘lC!l‘xF,i MEBXAHWNYRCKOrQ \"’I"IDHHJ'IEHI.‘IQ
NPecensKkTopomM W WKkanoi); 13 — BUHT |
M3x8, 6 wr.; 14 MNPYXUHA NNOGKas,
| natyHe TREpAan (GpoHaa, crank) Ton-
ko 0.5 mm, 2 WT., KpenuTe K AeTani
27 sutamm 13; 15 — TOKOCBEMHWK
6noka NOABWXHEIX NNAcTUH, naTyHb
TBEpAAan TonuwHon 0,5 MM, 2 IWIT., kpe-
T K getansam 11 1 1 wypynamu 24,
16 — nonoBuHbl ramkw M12, crans,
Kpenute Kk detanam 14 puHtamn 17, |
17 BUHT M3x3.,5, 4 wt.; 18 — BUHT
xoaoson (M12), crane; 19, 20 — pep-
AHarenu noawunHuka 21, 3aKpendTs Ha |
petanm 1 wypynamn 24; 21 — noglwwvn-
HWK X0[0BOr0 BUHTA, NaTyHb TONLLMHOKW
1 MM, kKpenuTe k getanam 19 u 20 suH- |
Tamu 22 ¢ ravkamm 23; 22 — BUHT |
M3x6, 4 wr, 23 — ranka M3, 4 wr.;
24 — wypyn-camopea 3x8, 12 wr; |
25 — wTudhT aMameTpom 3 MM, CTans,
2 wrt.; 26 — npyxXuHa BuiDOpPKW OCEeBOro
nodTa X0N0BOrD BUHTAE, NATYHE, BPOH-
3a TonuwwuHon 0,5 mm; 27 — Bpycok,
CTEKNOTEKCTOAUT TOMLMHONA B MM, kpe- |
nMATL K Aertanu 12 suHtamn 13; 28 — |
wainba, crans TonwmHon 0.5 MM, 2 W
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Mpuém cTaren: mail@radio.ru
Bonpocet: consult@radio.ru

Hanpaensiowyo 11 1 non3yH 12 naro-
TABAMBAIOT B TAKOW NOCNEA0BATENBHOCTH.
3aroToBky nepeoil paamepami 110x75 mm
W3 NWCTORON cTann TonwwmHon 0,7 mm
BbIPE3AIOT C TAKUM Pac4ETOM, 4T0BkI Ha-
npaeneHve npokata ObIN0 NepreHamky-
NAPHO €€ A/IMHHOW CTOPOHE. 3aTtem B HEWN
no pasmeTke CBEPNAT LWeCTb OTBEpPCTHIA
onametpom 3,2 mm n 20 oTBepcTrii ava-
MeTpOM 2 MM (C UEeHTpamu B MecTax
nepeceYyeHnini TuHnii rubkn ¢ OCeBbIMU
NVHUAMMW, CNEAYIOUMMK C Wwarom 10 mm).
Janee ko BCeM OTBEPCTUAM MANoro ava-
MeTpa nponWNMBAIOT HOXOBKOW no
mMeTanny nasel, GopMupys Takum oBpa-
30M 4EeTbipe rpPynnel NenecTkoB, noane-
*awmx unarmbanmio ana obpasosaHuA
KaHana OBWXeHWs nonsyHa 12. Ypanuse
Haadunem 3ayceHubl ¢ KPOMOK Na3os,
HakNaawLBawT HA 3ArOoTOBKY HAMPABASK-

Ana nérkoro v paBHOMEPHOTrO nepe-
MELWEeHUs NoN3yHa B Hanpasnswoweid 11

HeobGxogumo, YToObl OCb XOQO0BOr0 BUHTA |
Bbina napannensHa Ocu CUMMETPUKA NoN- |

IyHa WU nexana B NNOCKOCTHU, napannent-
HOI cTaHuHe 1. [lna 3T10ro 3aroToeKy Nog-

WUNHUKa 21 pekomeHayeTcs Boipe3atb C |

NPUNYCKOM 1...2 MM Ha CTOPOHY (NpumMep-
HO 44X77 MM) M NPOCBEPAUTL B HEWM TONL-
KO OTBEPCTWUE NOA XOO0BOM BUHT W ABa
HWXHIX (NO HepTexy) OTBEPCTWA OMaAMET-
poMm 3,4 MMm. Hages NOQWMNHUK HA UM-
NMHOPUHECKYIO 4acTbk XOA0BOr0 BMHTA,

npenBapuTensHO BBMHYEHHOrO B NOAYran- |

KW 16, yCTaHOBNEHHbIE HA NpPyxXuHax 14,
3aKPENNSIOT ero C NOMOLLLIO ABYX BWH-
ToB 22 nraek 23 Ha aepxatenax 19mn 20 n
NPOBEPAIDT MEXaH3mM B paboTe: NpKr Bpa-
WEHUX BMHTA B HAnNpaeBneHWK OABVXEHWUA
4acoBOW CTpenku raitka 16 emecTe ¢ non-

Puc. 2
=

LWEA 3aroToBKy NOA3YHA (NaTyHHYO nnac-
TUHY TOAWMHOK 1,5 MM CO BCEMW HEOBXO-
OMMBIMW OTBEPCTUAMM) U CKPENASIOT UX
crnbaHMem HeTbipEX KpanHWMX NenecTKOB
Hanpasnsowei. OcTtanbHble crubatoT,
coaBnuBas ux nnockorybuamm. Mocne
3TOrO 3aroToBKY MOA3YHA W3BNEKAKDT W3
HanpaenaoLe, BoibBan eg ¢ NoMoLuLb
DEPEBAHHOMO KAKMHA W MonoTka. B 3asep-
LWEHWe, aKKypPaTHO CKPYrnga KPOMKW Non-
3yHa NNYHBIM HANWIBHWUKOM, AOGMBAKTCA
ero nérkoro, Ho 6e3 nwdTa, ABKMXKEHUA B
HanpaenAoLLIEA.

B kavyecTse 3aroTOBKW XOO0BOTO BWH-
Ta 18 asTOp UCNONBL30BAN CTANLHYIO MOH-
TAXHYIO WUNWUNbKY ¢ pe3bboit M12 (war —
1,75 mMm). MpKU BO3MOXHOCTM MCNONL3O-
BaHWSl TOKAPHOTO CTaHKa W3roTOBNeHwe
BWHTA HE NPEeacTasvT CNOXHOCTW — BCE-
ro-TO HeOBX0AMMO OAMH KOHEL| LUMUIbKU
npoTo4nTsL Ao aumamerpa 8,5 mm. Ecnn xe
TaKoW BO3MOXHOCTH HET, NPUASTCH BPYY-
HYIO, C NOMOLWbLIO HANWNBHKWKA, HA OOHOM
KOHLLE LWMNWNbKW BHa4ane akkyparHo, He
TOPONACH, CMWAUTEL pe3kby A0 OCHOBaHUs,
a aarem, akkypaTHo, 4T0Dbl HE NOBPEaUTb
pesbdy, 3aKpenuTe WNWILKY B nNaTpoHe
WypynoBepTa 1, NPUBEOA ero Bo Bpaile-
HWE, CrNagUTe HEPOBHOCTHM HAMNWNBHUKOM
C MENkoW Hace4kon. Mpw Takoi TexHono-
MY M3rOTOBNEHWA 3TOI AeTanu anameTp
"LUANMHAPUHECKON” 4acT BUHTA NONYYNT-
CS1 OTNIMHAIOLWMMCH OT YKa3aHHOro Ha Hep-
Texe, No3TOMY AMamMeTp OTEePCTUA B Noa-
wunHuke 21 1 NpyxiHe BelBOPKKU OCEBOro
nodTa 26 HeobxoaMMO CKOPPEKTUPOBaTh
no gakTyeckomMy auameTpy BUHTA.

MonoBuHkK raikn 16 3akpennsioT Ha
BeIGMpaOLLMX paananeHblil ModT NNOCKUX
npyxuHax 14 suitamn 17.

3yHOM 12 A0NXHbI NepeMellaTbCa Ha Bac,
a npv epaiweHnd B o6paTHOM Hanpaene-
HUKW — OT Bac. HemHoro ocnabue kpenne-
HWe NoAWWNHWKA Ha aepxartensx 19 n 20,
HaxOOAT Takoe nNONOXEHWe XOOOBOro

BWHTA, B KOTOPOM Ero OCb napannenbHa | [

CTaHWHe 1 W HAXOAUTCA B BEPTUKANLHOR |
NNOCKOCTYH, NPOXOAALLEN Yepea OCb CUM- |

MeTpuu nonayHa 12. Ecnn  puameTp
OTBEPCTUI NOL BMHTHI KPENNeHwus noga-
WKWMNHMKA He MO3BONAET 3TOrO CAenatb,
€ro CHUMaIOT W, pacnuIue OTBEPCTUA B

HYXHYIO CTOPOHY KpyribiM Hagdunem, |

cobupatoT yaen BHoBb. Mpu Heobxoaumo-

CTW 3TH ONepaun BLINONHAKT HECKONBKD |

pas, noka He OyQeT HaWgeHO HYXHOoEe
nonoxeHwe suHTa. Korpa uene Gyner
LOCTUrHYTa, MNOALWWMHWK CHOBA 3aKpen-
nAT Ha pepxartenax 19, 20 HWXHUMMK
BUHTaMu 1 Yyepes cBOBOAHLIE OTBEPCTUA

OCTPOit 4epTUNKO NepesoaaT Ha obpar- |

HYIO0 CTOPOHY NOALMMNHAKA KOHTYPbI BEPX-

HWX OTBEPCTHIA, 8 N0 0BPALLEHHBIM K HEMY |

nonkam AepxaTteneid — KOHTYpbl ero
camoro (42x75 mmMm). Ew@ paa paaobpae
y3en, 3aBepwardT W3roTOBMEHWE MOoA-
WKNHUKA (CBEPNAT BEpXHWE OTBEepCTUS,
ONUNUBAIOT NO KOHTYPY) 1 cOBMpatoT y3en
OKOHHYATENLHO.

Martepuansl netaneil n HeKOTopble Tex-
HOMOrMHECKME ykazanusa no ero cbopke
CcOoAepXaTcs Takxke B Nognucu nog puc. 1.

MocnegHsan onepauwa -— CMasbiBa-
HUE TPYLUWXCH NOBEPXHOCTEW nonyra-
ek 16, xonoeoro BuHTa 18, HanpasnAw-
wern 11 1M nonayHa 12 noaxopawei
cMazkoi (Hanpumep, MMelwencs B
npopaxe UWMATHUM-201). BHewHnin Bug
OQHOro w3 aesTopckux oBpasuos KIME

nokasaH Ha puc. 2. m'

MOAY/IbHASI PEKNTAMA

! | Cospanue cuctem Ha Gaze FPGA

| ‘ M MHOTORAepHeIX Npoueccopoe DSP:
* NPOEKTUPOBaHWE LUNGPOBLIX YCT-

| poAcTE Ha Da3e nNporpaMMUpyeEMBIX |

|| NOrMuecKUX MHTErpancHbiX  CXeM

|

[

[

(FPGA) dwvpm Xilinx, Altera; |

« paspaboTtka IP-agep Ha 6Gase |
FPGA;

< peanuaaumsa anropuTMoB Ungppo-
BO 0BpaboTkn curHanoe Ha Hasze |
FPGAXilinxi 8-aaepHbIX NpoUECcCOpoB
6678 Texas Instruments no T3 3akaa-
HMKa;

[ © CO30aHWE MHOrOKaHaNbHLIX CUC-
|| Tem permcTpaummn 1 o6paboTkn curHa-
noB C NPUMEHEHWEM COBPEMEHHbIX
oeicTpogencTeyowx ALLM v LLAM;

I » pazpaboTka NporpammHOro Kopaa
Ha a3bike VHDL Ha ocHOBE anroputma
3akasyuka;

* HanucaHwe cneunanm3npoBaHHO-
ro NO ana M3mMepuTensHO-yNPaBnsio-
wMx cucTem Ha Aabikax C++, C#;

* NpoeKTUpoBaHne GyHKUMOHANLHO
3aKOHYEHHbIX W3OENWA 3NEeKTPOHHON
TEXHUKM;

* W3rOTOBNEHWE NPOTOTUNA CEepuii-
HOro u3genus no cneuvdukaumn 3a-
Ka34yunka. |

3A0 "Komnanua Curnan”,
r. Mockea

www.signal.ru
signal@signal.ru
Ten. (495) 788-40-67

* * *

P/netann oted. n umn. 9000 Trnos,
KHUrKM, komnblotepsl, MO. Baw kow-
sept. 190013, C.-Nerepbypr, a/a 93,
Kucenéroi.

ICdarom.ru — paguomoburensam
w pa3paboTumkam!
# Mporpammarops: "ORANGE-5",
"ORANGE-4", "Omega".
+~USB-ocumnnorpadsi:
‘ "PV6E501A", "PV6502A", "PV6503A",
. "PVB521" u ux moandurkaumm.
»  ApanTepel M NpOrpaMmHble
‘ Moaynu,
a Takxke AecATKM ThicAY paauno-
nertaneii co cknapa. |
Bcerpa B Hanwuun no npueneka- |
| TeNbHbLIM LeHaM.
I [Mocrtaska no Poccun.
www.|Cdarom.ru
8(985) 924-34-35
8(495) 781-59-24
info@icdarom.ru |

* * L

CBETOOWMOAHLIE NAMMNLI, CBE- |
TUNBHUKWK 1 BCE TAKOE. ..
www.new-technik.ru |

* * *

MNevatHble NnaTsl, HABopPb! U MOSYIN
Nawnzap, DJ200, Muuunamn
www.zwuk-serwis.narod2.ru |




CTtaObunnu3anpoBaHHbIN perynatop
MOLWHOCTU NasJibHUKa
B. BAJIAEB, r. Hanbuunk, KabapanHo-bankapus

HecmoTps Ha 06unue B npogaxe nassibHUKOB U MNasisibHbIX CTaHLNA
C perynupoBKOW TemnepaTypel Xana MHOrue Bce eLlé npennoyu-
TawT NoNb30BaThCA NafNbLHUKAMU CTaporo TUna OTe4YecTBEeHHOro

npoussogeTea. OHU HE3aMeHUMbI U A1 NaK¥ MaCCHUBHbIX AeTaneun,
NOCKONLKY COBpEeMeHHble NasnbLHUKW moujHocTeio 60...100 Br —
6onbwan pegkocrs. K TOMy e BO MHOrMx MEecTHOCTSIX ceTeBoe
HanpsXeHune o4YeHb HecTabnmbHO, KaK NPaBnuno, 3aHMxeHo. A npoc-
TOW perynaTop MOLWHOCTHM TOJILKO MOHMXAaEeT nogaBaemMoe Ha
nasnbHUK HanpsiXeHwe, a 3HaqyuT, U MOWHOCTh. B crarse onucan
HECTOXHBIA MUKPOKOHTPOAAEPHbI perynarop-crabunnzarop ansa
06bI14HOro0 ceTreBsoro nasnabHUKa, CNOCOOHBIA HEe TONbKO peryaupo-
BaTh, HO M NOAQEPXMUBATh MOLWHOCTL €ro HarpeBaHna HeU3IMEeHHOH

Adaxe npy NOHWXeHHOM HanpsaXeHuu B ceTH.

1 OBPEMEHHbLIE NafNLHUKW, Hapagy C
- HECOMHEHHBIMW  [OCTOMHCTBaMM,
VUMEIOT PR CYLIECTBEHHbLIX HeQ0CTaTKOB!
XPYNKOGTb, HEAOCTATONHYIO HAAEXHOCT,

OcHOBHbIE
TeXHUYecKWe XapakTepuc

HanpaxeHne nUuTanien CeTu,

TUKH

sOMYV

BBICOKYIO LIEHY, 2 HEPEOKO M HUIKYIO TOY- B . 150...250
HOCTb perynuposaHwsa Temnepatypel. Ho  CrabwnuauposaHHoe Hanps-
CEerofHa BCE ewe Hemano Tex, 4TO Nonb- KEeHUEe Ha nasnbHuKe,
3yIOTCA CTapbiMu O0OPOTHBIMKU NAANBHW- Bigeemanssnmeninmsasans 50...250
Kamu C MeZHBIM XanomM. ViMm Toxe Hepegko  MakcumaneHas  MOLWHOCTL
TpebyeTca perynuMpoBats MOLLHOCTE W naanesuka, Bt ... ... L. 99
TEMMNEPATYPRY. Cnocob6 perynupoBaHva Ha-
A paspaboTtan W npeanarak NOBTO- NPAXEHWA HA NAANbHWKE . ... .. LM
PWUTb HUTATENAM YCTPOWCTBO ANA NUTAHMA  HacTota  HanpsxkedHua  Ha
CTaHOAapTHOrO NasfbHWMKA, NpegHasda- naanesHuke, My . ... 240
4yeHHoro ans pabotel oT cetn ~230 B. Ono  Hanpsaxenne $opcupoBaHHO-
He nNpespallaeT NpoCTOR NaANbLHUK B NON- ropasorpesa,B .......... 150...250
HOLLEHHYIO NasinbHYD CTaHUMIO, HO 3Haun-  [JnutenbHocTs dopcupoBaH-
TenbLHO nosbilaeT yaobcTeo NoNsL3oea- HOro pasorpesa, c ..........0...250
HWA um. OBecnedmBaeTcs nnasHas pery- [OnutensHocTe paboTbl A0 as-
NUPOBKA HANPAXEHWUA NUTAHUS NAANbHU- TOOTK/HOHEHMS, Y4 ... .. ... .. 0,5..95 YCTPOMCTBO COCTOMT U3 Bnoka nuTaHna
Ka c uMdpoBOi MHOMKAUMERA HanpskeHnAa  TOYHOCTL NOAOEP)XaHWs Bbl- M PErynmpoBaHns HanpsxeHwa Ha na-
MW MOLWHOCTKW. [nAa ynpaBneHMa gocrta- XOOHOrO HanpsaxeHusa, %, ANbHUKE (NPUHUMNWMANBLHAA CXema — Ha
TOYHO ABYX WMEKLWMXCA B YCTPOWCTBE HE Xyxe: puc. 1) n Bnoka ynpasneHvsa (ero NpwH-
KHOMOK. YcTpolcTeo paboTaeT kak npu C MUKPOKOHTPONNEPOM uunuaneHas cxema wu3obpaxena Ha
NOHWXEHHOM, TaK W NOBbLILLEHHOM Hanpsa- PIGIBEYS s s smanes +3 puc. 2). Hymepaums 3NeMeHTOB Ha 3THX
KEHWMWU B CETU, NOANEPXWBAET YCTaHOB- C MUKPOKOHTPONNEPOM cxemax — CKeBoaHas. Pasbémel XS1 1 XS2
NeHHbIR pexum paboTel NasnbHWKa NpPU PICIBFBT3A . ... ... 2 Bnoka ynpasneHus COEAWHSIIOT COOTBET-
W3MEHEHWW 3TOr0 HANPAXEeHUsa B WWpo- Bpems cpabatbiBaHnA 3aWwmTh CTBEHHO C pa3bémamm XP1 1 XP2 Bnoka
KWX npegenax. OT 3aMblKaHWA B HArpyske, nutanua. Cetesoe Hanpsxenne ~230 B,
MpepycmoTperd GOpPCMPOBaHHBIA Ha- MKG; HBEBONEE - oi oo e aiaive 200 50 NunocTynaeT Ha KONOAKY C BUHTOBbIMMW
YanbHbLIA Pa3orpeB Nasnb- 3axmmamu XT1. PoseTky ana nog-
HWKA C BO3MOXHOCTLIO pe- Puc. 1 3|<P1 KMHHEHWA NasnbHWKa COeOMHAIOT
ryNnupoBaHua ANUTENLHOC- Obuw. C aHanoru4HON konoakon XT2.
TN 1M HaANPFAKEHWA 3TOrO 2 CeTesoe HanpsXeHwe, Bbl-
npouecca. [Mpyu OTCYTCTBUK R2 R3 In NPAMNEHHOE AWMOAHBIM MOCTOM
B TE4EHWE YCTAHORNEHHOr O 3N Uy VD1 wn crnaxeHHOe KOHOeHcaTo-
BPEMEHW HaxXaTWid Ha yn- pom C1, nocTynaet Ha NasbHUK
paBnNsioWmMe KHONKW Npo- FUA "I'laﬁhzwr(‘ Yepes KoY Ha NONEeBOM TpaH3nc-
MCXOONT ABTOBLIKNIOHEHWE JA Tope VT1. Ha saTteop aToro Tpanx-
nasneHuka. Wmeerca za- | AT1 [ 2 31cTOopa NpuxoasT ua Gnoka yn-
LWKTa 0T Pa3Horo poaa asa- 7o FU12A paeneHua npaMoyronbHbIe MM-
PUIRHLIX CUTYaUWMA U BBIXO- = VD1 —° NynsChbl C NEPeMEHHbIM KO3hdI-
[1a CETEBOr0 HaNpPsKeHUsa 1 JWO06G @n uMeHTOM 3anonHeHusn. Wamensas
TOKA HarpesaTens nasnb- RK1 1 —- IRF840 ATOT KOIDDUUMEHT, MOXHO pery-
HWKa 3a A0ONyCTUMBIE NMpe- MF72-5011 C1 nwpoeaTtk apEeKTMBHOE 3HA4EHNe
nensl. MNpeaycmotpeH pe- + ",025"{')“6‘ 7N vD3 R4 HaNPsXeHUsa Ha NaankHUKe, a cne-
XUM KanubpoBKWM UMEHD- T 47 aan) 147 [OBATENBHO, W E€ra MOLWHOCTb.
LLUMXCA B YCTPOHCTBE Mame- \_%3 CrabunutpoH VD3 orpaHuuusaet
puTeneil Toka W Hanpaxe- T VD2 = DA xp2 amMnAuTyay MMNyNsCoB MEXAy 3a-
HWA. } m 2W06G % 1 > Ynp TEOPOM M MCTOKOM TPaH3UCTOpPa,
YCTpPONCTBO MMEEeT He- | Il ot TrsTul o | npenoxpansas ero ot npobos. Tep-
Bonblwwre rabapuTsl n Maccy, i +_L c2 - c3 254128 mopeaucTop RK1 (MF72-5D11)
OHO COBpPaHo B KOPNYCe Ye- 470 mi 100 mx x| yMeHblaeT 6pocok 3apaaHoro
THIPEXPO3ETOYHOMO CeTe- T ke T RG] Obuw.  toka koHpeHcaTopa C1 B MOMEHT

BOro yanuHuTens.

noaknu4eHmna npnﬁopa K CEeTH.

BUIOLIOHX3L BYXI9L3LMI0ILrONTVd

:mooduog
maleld wandy

Ni*OIPEIGINSUOD

n-oipei@ew
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Bonpocs:: consult@radio.ru
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B uenb ncroka Tpaxanctopa VT1 eknio-
YéH paTtumk Toka — peauctop R1. MNageHue
HaNpPsSXeHWs Ha HEM MWKPOKOHTpONNep
DD1 wcnonb3yeT ansg vamepeHna Toka
Hepes NasanbHUK, 4N Yero OHO NocTynaet
vyepe3d dunbTp R31C4 Ha Bxog AN 1 mukpo-
koHTponnepa. OHO Xe nocTynaeT B ysen
TOKOBOI 3aWnThl, cOBpaHHbIA Ha napan-
NenbHOM MHTEerpanbHomM crabunusartope
HanpsekeHusa DAS.

¥Y3aen nuranma npubopa cobpad no
KNaccKu4eckoi cxeme. Ero HU3KOBONLTHaA
4acTb COCTOMT M3 NOHKMXKAKLLEro TpaHc-
dopmartopa T1, anogHoro mocta VD2,
koHgeHcatopos C2 u C3, nHTerpaneHoro
ctabunnzatopa Hanpsxenus +12 B DAT.
Hanpsxenue okono +300 B ansa uenu nu-
TaHWA NasneEHYKa NONYYEHO, Kak CKas3aHo
BbilLE, HENOCPEACTBEHHbLIM BbINPAMNEHMN-
eM CEeTEBOro HanpsxeHwa ANOAHBIM MOC-
TOoM VD1 11 €ro crnaxmeaHnem KOHOEHCca-
Topom C1. MukpokoHTponnep DD1 v muk-
pocXemMa 3JHeproHe3aBMCMMO namaTu
DS1 nutarotca Hanpsxenuwem +5 B, nony-
YeHHBIM C NOMOLLLID MHTErpanbHOro cra-
Bunnzatopa DAS.

MukpokouTponnep PIC16F73-1/SP Bbi-
Bpan ans atoro npwbopa Bnarogaps ero
AELIEBM3HE M AOCTYNHOCTW NPWU AOCTATOY -
HOM 4WUCNEe NWHWIA BBOAA—BbLIBOAA M
WKMPOKKUM PYHKLUMOHANEHLIM BO3MOXHO-
ctam. MoxHO OTMEeTWTbL ABa ero Heno-
cTaTka: OTCYTCTBME 3HEProHesaBMCHMOR
NamAT OaHHBIX W NWlls BOCBEMWMPA3PALA-
Heiwd ALM. MNepewiit HEgoOCTaTOK NPeoAo-
NEH WCNONLIOBaHWEM AONONHWUTENLHOR
MWKPOCXEMbI 3HEProHe3aBMCUMO Nams-
1 DS1 24C02B. Mpubop moxeT paboTarte
1 6e3 HeEE, HO TOr4a NpwW Kaxaom ero
BKMNOYEHWW  HAYaNbHLIMK  3HAYEHWAMK
BCEX NapameTpos ByayT Te, 4TO 3anMcaHbl
B nporpamme. HTo Xe kacaeTcsa pa3psg-
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HocTi ALM, TO ANg onUceiBaeMoro NpuUdo-
pa eé BnonHe [OCTaTO4HO.

Bnpouem, mukpokoHTponnep PIC16F73-
1/SP MOXHO 683 N3MEeHEHWIT B CXeME 1 ne-
4aTHOW nnate 3amenuTb Ha PIC16F873A-
I/SP, NWWEHHBIA 3TUX HegocTaTkos. pn
3TOM nNapameTpbl Npubopa aaxe HeMHOro

ynyywarca. K ctatee NpunoXeH sapuaHT
nporpamMmsl 1 Ans 3Toro MWUKPOKOHTPON-
nepa.

Tpebyemoe HaNpAXeHWe Ha NasnbHUKe
YCTaHaBNUBEAIOT C NOMOLLIO KHONMOK SB1 1
SB2. lNporpamma Bblumcnaer Heobxogwu-
MbIA ANs ero nony4eHns koadeuuveHT



3aN0NHEHWS YNPAaBASIOWMX UMNYNLCOB,
KOTOPbIE FEHEPUPYET TAMMED MUKDOKOHT-
ponnepa ¢ nomotleio Moayns CCP, pa6o-
Tawowero B pexume PWM. TpaHauctop
VT2 yBeauuMBaeT amnamtydy 3THX UM-
nynscoe po 12 B. WMx Hu3kas ¢HactoTa
(240 I'u) nozsonuna oboriTHCs Be3 cneuw-
anbLHOro ycwnurens (apaisepa) nng
BLICTPOIt Nepe3apsaku BXOAHOW EMKOCTH
Tpauwsuctopa VT1. Uens R28VD4 zawm-
wiaeT TpaHaucTop VT2 OT NOBpexXaeHns B
cnyyae npobos TpaHaucTtopa VT1.

MoCTOAHHOE HanpaxeHue, NPUBNNau-
TENbLHO PaBHOE aMNAnTyae NepemMeHHOro
ceTeBoro, NoOAaHo 4Yepes OenuTenb Ha-
npaxenns R2R3R26 1 3alWMTHLIA pesu-
ctop R25 Ha exon ANO mukpokoHTponne-
pa. BepxHee nne4o AenvTens COCTaeNeHo
W3 OBYX Pe3vncTopoB, 4TOObI HE MpeBbl-
CUTbE AOMNYCTUMOE NafaeHWe HanpsbKeHns
Ha kKaxaom w3 Hux. Konpexcatop C11
[ONONHUTENBHO CrNaxueaeT nynbcauuu
U3MEPAEMOro HanpPAXeHKs.

Keapuegslih pezoHaTop ZQ1 1 KOHOEeH-
catopbl C6, C9 o6pasyioT 4actoTo3anain-
ULYHO LeMb TaKTOBOrO reHeparTopa MWKpo-
koHTponnepa. lMapannencHblin cTabunm-
3aTop Hanpsxenua DAZ sBmecte C peau-
ctropom R7 3apaét obpasuoeoe Hanpaxe-
Hue gna AL mukpokoHTpOonnepa.

YeTuipExpa3psagHblil  CEMWUIANEMEHT-
Hblid CBETOAMOAHLIA MHavkaTop HG1 nog-
KNIOYEH K MWUKPOKOHTPONNEPY Pa3psaHbl-
MK BblBOAAMKM HENOCPEOCTBEHHO, a BbiBO-
DaMn 3NeMeHTOB — 4Yepe3 pesuncTopsl
R11—R18. Mopsook coenvHerWs BbIBO-
0OB 3NEMEHTOB C BLIXOAAMW MUKPOKOHT-
ponnepa BwiGpaH ucxogs w3 ypobertea
TPACCUPOBKW NPOBOAHWKOB Ha NEYaTtHOn
nnare.

| 50

HOCTb YNPaBNSoOWMX MHAMKATOPOM MM-
nynbCoB. MHoMkauMa — AMHaMU4Yeckas,
no npepsieaHnamMm o1 Taidimepa TMRO c
WUHTEPBaNOM 4 MC.

BuewHaa EEPROM 24C02B (DS1)
nogknodeHa K soieogam RC3 1 RC4 muk-
POKOHTPONNEPa, NOCPEACTBOM KOTOPbIX
opraHm3oeaxa wwkKa I°’C. Peauctopsl R19
1 R21 — Harpy3oyHble ons NMHWUIA WKHbI.
OHK goNXHbl BbITk YCTAHOBNEHbLI Oaxe
npw OTCYTCTBMM MUKPOCXeMbl DS 1, unaye
nporpamma "3asucHer”,
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B wasane csoei paboTel nporpamma
onpegensieT TMN nHavkartopa (¢ obmumm
aHogammn Mnn ¢ obwwmmin katoaamu). Ons
3TOro Ha BeIBOA, aneMeHToB B nHavkartopa
OHa nogaéT yepea peauctop R12 Hanps-
XEHWE BbICOKOTO NIOTMHYECKOrD YPOBHS, a
Ha O4MH M3 BbIBOAOE Pa3paL0B — HWU3KOro
YPOBHA. 3atem nporpamma, u3mMepus He-
pea peavcTop R10 HanpskeHue Ha BbIBO-
oe anemeHToB B wHaukartopa, genaet
3EKNOYEHUE O NONAPHOCTU NOAKNOHEHNR
CBETOAWOA0B K BbiBOAAM WHAWKATOpPa W
Ha 3TOM OCHOBaHuu Bbibupaet nonsp-
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yem Ha 30 % BLICOKWIE NOTUYECKWA YpoO-
BEHb Ha Bxone RB7 mwkpokoHwTponnepa
CMEHAETCS HU3KKMM. DTOT BXOA, FrEHEepUpy-
€T 3anpoc NpepbiBaHus NO W3MEHEHWIO
YPOBHA, pearvpys Ha KOTOPbIiA, yCTpOii-
CcTBO MeHee 4yem 3a 200 Mkc nepenneT B
pexum 3awuTel. Bnaropapa atomy wm
orpaHuyeHnio pesuctopom R1 Toka ucto-
ka TpaHawucTtopa VT1 po 2..2,5A, atoT
TRaH3UCTOp ¢ DONLLIOW BEPOATHOCTLIO
coxpaHuTt paboTocnocobHOCTb.

Ha snemenTax DA4, R8, R9, C10, R20,
VDS w VD6 nocTpoeH y3en 3awutsl OT
YPE3MEDHOID CHWXEHWA HANpAXeHus
nuTaHKa +12 B, 4T0 BO3MOXHO NPW NOHAU-
XEHHOM CeTeBOM HanpsxeHuu. Takoe
CHWUXEHWE ONACHO TEM, HTO MOXET NPUBE-
CTW K HEOOCTATOYHON aMnanTyae OTKPbI-
BAKOLMX UMNYNLCOB HA 3aTBOPE TPaH3uc-
Topa VT1, ero neperpesy v BbIXOAQY M3
ctpoq. Mpu HanpsxeHun Huxke 10 B oT-
KPbITBIA NPK BONbLUEM HANPSXKEHWUM YHac-
TOK aHOL—KaTo4 napannensHore crabu-
nu3atopa DA4 3akpbiBaeTcH, BbICOKWIA
ypoOBeHb C katoaa qepe3d avoabl VDS wm
VD6 n peauctop R25 noctynaeT Ha BXx04,
ANO mwukpokoHTponnepa. [porpamma
MHTEPNPETUPYET 3TO Kak agapuinHoe npe-
BbILUEHWE A0NYCTUMOro CeTeBoro Hanps-
KEHWA U NEePEBOAUT YCTPOMCTBO B 3aLLUMT-
HBIA peXUM.

Mpur ceTeBOM HanpsKeHuH, BAN3KOM K
HWXHEMY NPELENny, HanpsbkeHe Ha Pe3anc-
Tope R26 onyckaetca o 1,2 B. Hakatone
oTkpbITOro crabunmusaropa DA4 B pabo-
yem pexume Hanpsxkenne — 1,8...2 B.
PazHocTe aTux HanpsxkeHwid morna 6ol
OTKPbITL OAMH KpemMHueBbI anog,. 4Tobbl
MCKNIOYUTE BO3OSACTEME HANPAXEHWA Ha
katoge crabunuaaropa DA4 Ha wamepn-
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B aononHeHne kK nporpaMmmHOMY KOHT-
PO NPEBLILEHWA NPEAENbHbIX 3HaYe-
HWIA HANPSAXEHWA 1 TOKa YCTPOMCTBO UMe-
€T ewWwe 1 annapaTtHole y3Mbl 3aWmThl OT
asapuitHblx cuTyaumnin. OHu coBpaHbl Ha
napannensHeix crabunusaropax Hanps-
wenua TLA31CZ (DA4, DAS), ncnonbaye-
MBIX KaK KOMNapaTopkl HANPAXEHWA.

Ha ctabunusatope DAS n anemeHTax
C12, R27, R29, R30 cobpaH BeicTpoae-
CTBYIOLLMIA y3en 3aluThl OT 3amblKaHua B
Harpyske. lpu npesLiWEeHnM TOKOM na-
ANBHWKA MaKCMMankLHOr o 3Havexns Gonee

TENBHYID Uenbk B paboyem pexume, OH
OTAENEH OT 3TON Uenu AByMS Anodamm —
VD5 v VD6. ConpoTMBAEHNA PE3MCTOPOB
R8 1 RO MoOryT oTAMYATLCA OT YKA3aHHLIX
Ha cxeme He Gonee dem Ha 1 %, uHaye
BO3MOXHbI NOXHbIe cpabarsiBaHs 3ailin-
Tbl NB0 eé HepaboToCNOCOOHOCTL.
MeuaTHble NNaTel YCTPOWCTBA BbINON-
HEHbl W3 CTEKNOTEeKCTONMTa TONLWMHON
1,5 MM € OQHOCTOPOHHWM hONbLIMpoBa-
HueMm. Ha puec. 3 m3obpaxeH vepTéx
nnartel NATAHWA W PerynMpoeaHusa u pac-
NONOXEeHWe Ha Hell Bcex aertaneil, umero-
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Bonpocbl

PAOMWO Ne 6, 2017

wMxca Ha cxeme puc. 1. BHewHwid Bufg
OOHOW W3 NepBbix BEPCWI 3TOW nnatbl
nokasad Ha puc. 4. Bropas nnara cogep-
KWUT BCE AEBTanNW COrNacHo Cxeme, noka-
3aHHOI Ha puc. 2. E€ 4epTEx W BHELWHWIA
BWO — COOTBETCTBEHHO Ha
puc. 5 v puc. 6. '

Peauctopst R1—R4, RS, R9, | @
R20, R24—R31 — MINT unu um
noaoBbHbIE YKa3aHHOW HA Cxemax
MoLlHoCTH, OcTanbHbLIe Pes3ncTo-
pul M KOHOEHcAaTopbl (kKpome
okcugHelx C1—C3, C5, C11) —
Trnopasmepa 0802 ons nosepx-
HOCTHOIO MOHTaxa. Jns Mukpo-
cxem DD1 1 DS1 npeaycmoTpeHs!
nadenw.

Mukpocxemy 24C02B mMOXHO
3aMmeHuTe Ha 6Gonee Emkue
24C04 nwbo 24C08. Bce oHun
MOryT BbiTb C PasnUYHLIMKU WUH-
nekcamu, Ho B kopnyce PDIP-8,
WHA4Ye ne4vaTHylo nnarty npuaer-
cA nepepenbiBatb. KoOHTakTHble
nnowagku nog Beleogbl 1—3
Mukpocxemsl DS1 Ha nnate
COEAWHEHEI C 0BLKMM NPOBOAOM.
370 NO3BONUT MUKPOKOHTPOMNE-
py NpaBuneHO 0BpawaTeea K Tem
MUKDOCXEMAM, Yy KOTOPbIX 3TH
BbIBOABI CRYXaT afpecHbiMu (Y
24C02B oHw He 3apeicTeOBa-
Hbl). MpK MCNONL30OBAHUK MUK-
pokoHTponnepa PIC16F873A
Mukpocxemy DS1 n pesucTopsl
R19, R21 ycraHaBnMeatb Ha
nnaty He TpebyeTcs.

KHOMkn — TakToBble C BbICO-
TORM TONkatena 13 mm. TpaH3uc-
Top VT1 cHabxéH HebBonblwium
TENNOOTBOAOM W3 MeOHOW unun
ANIMUHMEBO NNAcTWHbLI pas3-
Mepamu 12x40 MM 1 TONWMHOA
1 mm, corHyToi Bykeoii M. B atoin
no3vuuMKM  MOXHO MNPUMEHUTL
Tpanauctop IRF740, Ho y Hero
HUKE OONYCTUMOE HanpsxeHue.

nnockoro kabens. MoxHO WMCNoNbL30BaTk
W apyrue noaxogfume passémbl. [poso-
[a OT CeTeBOW BUNKW U OT PO3eTKW AN
nasnbHWKa NOOKNIOHAIOT K BUHTOBLIM KOH-
TakTHbIM kKonogkam XT1 u XT2.

Ban KOpNyc CeTeBoro yAlWHWUTEens Ha
YeTbipe po3eTku. B HEM ocTasneHa ogHa
pO3eTKa, OCTalbHOE MECTO UCMNONb30Ba-
HO ANS pasMeLleHna NevyaTHblx NNart, Kak
nokasaHo Ha puc. 7. Mewawwime yactu
KOpnyca Bbipe3aHbl NoHau-
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Crabunntpors VD3, VD4 — nto-

Bble ManoMOLWHBIE HA HanpsxeHue
12...15 B. Tpanauctop KT3102 moxHO
3ameHnTb NOOLIM TOW XEe Cepun, a AnoabI
1N4148 — oTe4ecTBeHHbIMKW Cepuid
KA521, KO522. Peanctopel R8 u R9 ob6a-
3aTeNbHO A0MXHbl BbiTh C AONYCTUMbIM
OTKNOHEHWEM OT HOMUHANA He xyxe 1 %.
Mukpocxemel cepun TL431 nonxHbl GoiTh
B kopnyce TO92, HO ecnu UX WHOEKCHI
OTNMHAIOTCA OT YKa3aHHbIX HA Cxeme, cne-
ayeT 06PaTUTL BHUMEHWE HA YKa3aHHoe B
CNPABOYHBIX AAHHBLIX A0NYCTMMOE OTKNO0-
HEHWE MOPOroBOro HanNPsKEeHWs OT HO-
MuHana. 3a4acTyi0 OHO XyXe, 4Yem Yy
TL431CZ.

TepmopeaucTop RK1 B kpaitHem cny-
4ae MOXHO 3aMeHUTb OBbIYHLIM Pe3uCcTo-
pom conpoTueneHuem 3 Om w mow-
HOCTeiO 5 BT, a guoaHbie mocTel VD1 n
VD2 cobpate 13 gruogos 1N4007. Tpawc-
dopmatop T1 Npu BXOAHOM HaNPAXKeHWH
230 B ponxeH Boipagate Nog Harpy3koi
35 mA HanpsxeHwe 15...16 B. Hennoxo
noaxoaut TpaHcdopmartop or Gnoka nu-
TaHWA TENeBU3MOHHOW aHTEHHLI € YCUK-
Tenem, HasblIBaEMON B Hapoae "ceTtka".

Pazwémbl XP1 n XP2 — PLS-3 nnm aHa-
NOTUYHBIE € LWAroM KOHTakToB 2,54 mm.
XS1 u XS2 — kabeneHble poaeTku BLS-3,
COEAWHEHHBIE C NMedYatHol nnatoi 6noka
yrpasneHWs OTpeakamu TPEXNPOBOAHOMO

koM, a obpazoeaBwwuiica
CBEpPXY BbipE3 3akpbiT AeKOo-
PaTtMEHOW NNAacTUHOW W3
NNacTMacchl C OTBEPCTHUAMM
ONS KHONOK W OKHOM Aans
uwHgukaTopa. OcobenHo cne-
OyeT NpocneanTs, 4Tobbl Nog,
HAMPAXEHWEM HE OKA3anuCb
MeTannu4eckme 3INEeMeHThI
KpenneHna, nOoCTyNHbIe CHa-
pPYXU Kopryca.

CobpaHHoe 6e3 ownbok K1
C TOYHBIM COBNOAEHWEM HO-
MWHANOB OeTanen ycTPOWcT-
BO He TpeByeT HanaxwsaHua
W HauyuHaet paboTaTe cpaay.
Heobxoamma nubs ero ka-
nubpoeka, kotopas OGyper
onucaHa Hxe.

Mporpamma ansa MUKpoO-
KOHTpONnepa HanucaHa Ha
Aasbike C B cpene MikroC. K
cTaTbe NPUNOXEHbl €€ Bapu-
aHThl ANA 0BOMX YNOMAHYTBLIX
paHee MWUKPOKOHTPONNEepPOB.
Mocne noOAKNIOYEHWA YCT-
poiicTBa K CETW NEepBOA Bbi-
NONHAETCHA NPOLEaypa aBTo-
MaTU4eckoro onpegeneHns
TMNa WHAWKaTopa, Apanee
nporpamma 4urtaetr uHodop-
Maumn, XpaHaLwywcs B
EEPROM DS1. 3arem oHa Ha
CEeKYHAY BblBOAWT HA MHAWKA-
TOp Bykey U. B 370 Bpems Bbl-
XOAHOE HanpsKeHWe NNaBHo
HapacTaeT Ao 3Ha4YeHWs, CHM-
TanHoro u3 EEPROM. Oxo
fonbuwe HoOMWHANLHOrC ANS
nasnbHWKa, 4To obecneunsa-
dopcupoeaHHbiii

er ero
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MockonbkKy BCe Aetanu ycTpoicTsa
ransBaHnNYecky CBA3aHsl ¢ ceTeio ~230 B,
OHO AOMKHO ObITe NOMELLLEHO B KOPNYC U3
U30NAUMOHHOO Matepurana. fd ncnone3o-

pasorpee anurensHoctbio ot 30 c mo
4 MuH. M HanpsxeHue, 1 NPOaoIXKNTENb-
HOCTb €ro AeNCTBUA MOXHO W3MEHSTb,
COXPaHAa NpU 9TOM HOBLIE 3HAYeHUa B



EEPROM. O ¢opcrpoBaHHOM pasorpe-
BE CUrHanNuM3vpyeT mMuUraHue BCex 3Ha-
KOB HA WHOMKATOPE, Ha KOTOPLIM B 3TO
BPEMSA BLIBOAWTCA TEKYLLEEe 3HaA4YeHue
HaANPAXEHWA UK MOLWHOCTK (B 3aBMCKH-
MOCTW OT pexuma, AericTBOBaBLIero ne-
pen BbikNiOYEeHWEM ycTpoicTea). Paso-
rpeBe MOXHO NpepeaTtsh A0 ero nporpamMm-
HOrO 3aBEepLEHWA, Haxase Ha nwbyo
KHOMKY.

Mo 3aeepweHnn pasorpeea mMuraHue
WHOMKaTopa npekpaiuaeTcd, 4TO cBuae-
TENLCTBYET O Nepexone B OCHOBHON pabo-
yuid pexum. Kak v paHee, MHOWMKATOP
NOKa3bIBAET BbIXOOHOE HANpPAXEHWe wnu
MOLUHOCTE. [py KOPOTKOM HaxaTum 0OHO-
BPEMEHHO Ha 0De KHONKWM Ha MHAuKaTop
GyaeT BbiBeAEHa HAANWUCE Li- - ¢ Mura-
e Byksoi U unu P B 3aBUCUMOCTH OT
TEeKYLLEero pexuma. Haxatmem Ha KHOMNKK
MOXHO MEHATL pexXum. Mo ncreverdnn 8 ¢
6e3 HaxaTUs KHONOK NMH0 NP KOPOTKOM
HaxaTtum Ha o6e KHOMNKKW O4HOBPEMEHHO
npuBop nepeinéT 8 OCHOBHOW PEXUM C
WMHOWKAUMEN HANpPsXeHus wWin MOLL-
HOCTM, B 3aBMCWMMOCTW OT CAENaHHOro
Bblbopa. MpuaHak pexrmMa CoXpaHaeTcs B
EEPROM, 1 npu cneaylowem BKNIOHEHUIK
npwbop npopomxkut paboTtate B 3TOM
pexumMe.

HanpsixeHve BbIBOOWTCA HAa WHAMWKA-
TOp C OKpyrnedHnem ao 1 B, a MOWHOCTE —
Ao 0,1 BT. MOWHOCTE Nporpamma Bbi4nc-
NAET UCX0oas W3 M3MEPEHHOrD Hanpsaxe-
HUA, NPUNOXEHHOTO K NasnbHUKY, W Teky-
LWEro 4epes Hero Toka.

B paboyem pexume Kaxgoe Haxartve
Ha KHOMKY SB1 yMeHbliaeT HanpskeHue
Ha naanbHuke Ha 1 B, a HaxaTue Ha KHon-
Ky SB2 Ha CTONbKO Xe yBenu4usaeT ero.
MNpy MHAMKAUMU MOLLLHOCTW €€ 3HauyeHue
Ha WMHOMKATOPEe W3MEHAEeTCHA B COOTBET-
CTBWKM € NpUpaLLEHWeEM HanpsxeHua. Npu
VOEepXaHUM KHOMKKU Haxaton Bonee 3 c
HaNpsXKeHne M3MEHSETCA 4Yepesd Kaxable
2 c. Takoii xapakTep BO30eNCTBUSA KHOMNOK
HAa BLIBEAEHHOE Ha WHAWKATOP 3Ha4YeHwe
COXpaHAEeTCA BO BCEX pexumax paboTbl
npwubopa.

Mo QOCTMXKEHMU HANPAKEHUEM MUHKN-
MansHoro (50 B) unn makcvmansHoro
(250 B) 3Ha4eHWA panee OHO HE u3me-
HeeTcs, muraeT Byksa U wnm P. [Npw o4eHb
HW3KOM CETEBOM HaNpPsXEeHWW O0CTW4Yb
TpebyemMoro HanpsKeHWs Ha nasiibHUke
WHorga He ypaetca. B atom cnyyae Ha
WHOMKATOPe HauyuHaeT murate Gyksa U
unn P, cUrHanu3npys, 410 QOCTUMHYTO
MakCHUManbHO BO3MOXHOE 3Ha4YeHwue.
Mocne oTnyckaHua KHOMKW WHOMKATOP
nepecTaér Murate W nNOKasbiBaeT 3To
3Ha4YeHue.

Hanpsikenue He pacTer npu Haxatum
COOTBETCTBYIOILEN KHOMNKW YU B TOM Chny-
yae, ecnu AOCTUrHyTa npepensHas Moty-
HOCTb — 99 BT. 3TO MOXET NPOUCXOANTL
npu paboTe ¢ naanbHWKOM OONbLWOWR
HOMWHANBEHOR MOLLHOGCTH,

Mpwu noBbIX M3MEHEHWAX CETEeBOro
HanpsXxeHwa Npubop perynupyeTt Hanps-
KEHUE, NPUNOKEHHOE K NAANLHUKY Takum
obpa3om, 4TO OHO OCTAETCHA pPaBHbIM
ycTaHosnenHomy. CneposatenbHo, crta-
OunUaupyeTcs U MOLLIHOCTL €ro Harpesa-
HWHA.

Ecnuv yaepxueaTtb 06e KHOMKW HaxaTel-
MW B TEYEHUE 4 C, yCTPOMCTBO NEpexoanT
B pPEXWM YyCTaHoBku napameTpos. [lpwu
HaKaTUAX HA KHOMKW Ha uHOmMKarope no

KOMbUY CMEHAIOTCA HaanucK, 0boanaqai-
UME PEXMMbI M3MEHEHWUN CnenyLwmnx
napameTpoB (B ckobkax ykasaHbl ux npe-
AenpHbie 3HaYeHUs):

F5EU — wanpsxenus dopcuposan-
HOFE crapTa (o1 150 oo 250 B);

SEE — pauTensHocTHM GOpPCHMPOBaH-
Horo ctapta (ot 30 po 250 c);

Lol — BPEMEHW [0 BHIKNOYEHWUS
nasneHUKa NPY OTCYTCTBMKW Haxatuid Ha
kHonku (07 0,5 po 9,5 4);

THL! — pexum KanMbBpoBKW M3amepu-
TENEeA HANPAXEHWA 1 TOKA.

B BuIGpAHHBIA PEXUM MOXHO NEPeinTi
KOPOTKMM Haxartkem Ha obe kHonku. Bo
BpeMs YCTaHOBKW napameTpa Ha MHOMKA-
TOPE MWUraetT KpanHWinz NeBblin  3HaK.
BuIXx0OAT “3 3T0ro pexuma KOpOoTKUM
Haxatmem Ha 0be KHONKKM MK asTomaru-
4Hecku Hepes 8 ¢ OTCYTCTBMS HaxXaTWiA.

ABTOMaTHYECKOE BLIKNIOYEHME NaAnb-
HWKA NO WCTE4YEHWM 33AAaHHOTO BPEMEHM
npPeaycMoTpeHo gna obecnedeHus no-
xapHoin GeaonacHocTwu. [locne Hero Ha
WHAMKATOPE MUraeT Haanucb L, a Ha
nasnbHWUK HE MNOCTYNaeT HanpakKeHwe.
Mpu HaxaTuK Ha Noby KHONKy npubop
BO3BPALAETCH B 00bI4HbIN pexum paboTol
C NPEXHUMKU NapaMeTpami.

B pexume kanubposku Ha MHOMKATOP
BLIBOOMTCA, NPexXAe BCEero, mMurawwas
Hagnuce Lo, 4To o3HavaeT Heobxoam-
MOCTb W3BNEYEHWA BUIKWA MaaNbHWKa W3
poseTtku yctpoictea. Coenas 370, noA-
KNIOYMTE K PO3ETKE BMECTO nasyibHUKa
06pa3uoBLIil  BONBTMETP MNOCTOAHHONo
TOKa C NPEAenoM WaAMEpPEHUA HE MEHEee
300 B. lMNporpamMma cama onpeaentT, 4To
NanAnbHUK OTKMOHEH, W BLIBEOET HA PO3ET-
Ky HanpaxeHWe ¢ koHaeHcaTopa C1, a Ha
MHOVMKATOPE NOKaXeT M3MEPEHHOE 3Haqe-
HME aToro HanpskeHud. Haxwuman Ha
KHOMKK, noBeiTeck ero paBeHcTea noka-
3aHui0 00pa3sLOBOro BONLTMETPA, nocne
YEro KOPOTKUM OAHOBPEMEHHLIM HAKATK-
em Ha obe kHonku 3anuwmute B EEPROM
pesynsTaTt kanbpoBKU.

MNocne atoro Ha wHavkatop 6yaer Bbl-
BEAeHA MWralowas Haanucek £.on, 4To
03Ha4aeT HeoBXxoAMMOCTL NOOKNOHUTE K
po3eTke naaneHWK. Ecnn coenate 310 A0
nosieneHusa 3Tol Hagnucu, To npubop
neperaéT B paboumnii pexum co Crapbim
3Ha4yeHueMm KanubpoBOYHOIO KO3PHULU-
eHTa.

MananbHUK HYXHO NOAKAOHATL XONOA-
HbIM, NPEenBaAPUTENEHO TOYHO W3MEPWB
CONpOTUBNEHWE ero HarpesaTens. Ha
nHAvkaTop ByaeT BLIBEAEHO M3MEDEHHOe
nporpaMmon 3HayeHne aToro conpoTve-
nenun. MNockonsky B Npouecce namepe-
HUA HanpsXeHWwe Ha naanbHWk nogaértcsa
KOPOTKMMW peakumMu MMNynscamu, Ha-
rpeBartesb OCTAETCA XONOAHbIM, OCOBeH-
HO Y NasnbHWKa O0NbLIOW MOLWHOCTH, C
KOTOpbIM kannbpoeka nonyyaetcs Gonee
TOYHOW.

Nopknio4ne nasaneHWK, cnegyet c
MOMOLLIBIO KHOTOK YCTAHOBMWTL Ha MHAMKA-
Tope 3aHadenue, Hawbonee Gnuakoe kK
paHee U3MepeHHOMY, 3 3aTemM COXPaHuTb
peaynstar kanmbpoBKM OAHOBPEMEHHBIM
KOPOTKMM Haxatmem Ha 00e KHOMKW.
CmeHMB NannbHMK, NOBTOPATEL KanubpoB-
Ky HET HEOBXOAMMOCTH.

Mpu KaXX00M BKNIOYEHWK YCTPOWCTEA B
ceTk nporpamma MWUKPOKOHTpOAnepa
npubopa cunTbisaeT n3 EEPROM B onepa-
TUBHYIO NamMsTe ANUTENBHOCTE (POPCUPO-

BAHHOrO CTapTa, ero HanpsxeHue, Kanut-
POBOYHBLIE KOHCTaHThI, NPU3HAK pexmuma
MHAMKAUWK W HaNpsXeHWe, nogasaemoe
Ha NasnbHUK NEpea BblKNYeHWem npubo-
pa. CnegyeT uMeTk B BUAY, 4TO 3TO Hanpsa-
KEeHWE nporpamma 3anucblBaeT TOMbKOo
CNYcTA AecATe MUHYT NOCNE ero MaMeHe-
HuA. CpoenaHo 310 AnA Toro, 4tobbl He
3anoMuHaTh ero KpaTKkOBpemMeHHble W3-
MeHeHus Ana npoeegeHua paboT Hebonk-
woro obvéma, Tpebyowmx ocoboro pe-
KMa nanku. Npm camom NepPBOM BKKOYE-
HUK NMBO NPU HEMCNPABHOCTU MUKPOCXe-
mbl DS1 6yoyT ycTaHOBNeHbl 3HaYyeHWst
napameTpoB No YMONYaHWIKD, 3a4aHHbIE B
nporpamMme.

B ycTpoicTee npeaycMoTpeHa sawmrta
OT Neperpyskn Kak no Toky, Tak 1 No Ha-
npsoxeHuo. Mpu cpabaTtbiBaHUW 3aLLThI
DEryNATOD HEMEONeHHO BbiKN4YaeT na-
ANBHUK W BbIBOAWUT HA MHOMKATOP MUTal0-
Lee cooBLUIeHUE O NPUYUHE 3Toro: | out —
qumaﬂhthﬁ TOK naancHuka, nubo
U_I 1 — aHOMAaNbHOE CETEBOE Hanpsxe-
Hue. BwiBecTw YyCTPOMCTBO W3 3TOrO
COCTOAHUA MOXHO NUWE Ero OTKNOHEHN-
eM OT ceTu.

B 3aknioueHue cnenyet oTMeTHUTb, 4TO
nNUTaHWE NasnbHUKA MMNyNLCaMmn C Kpy-
TeiMu poHTamu, Tem Oonee 4acToTOn
240 Mu, yBennyinBaeT BEPOATHOCTb MNO-
BPEXOEHMA NAAEMBIX AETanel HaBoaKkaMmmn
OT CeTH HYepe3 EMKOCTb Mex [y KOpnycom
W Harpeeatenem nNasnbHWKa, W3-3a 4ero
OUYEHb XenaTensHo 3a3emeHue ero Kop-
nyca. Bnpoyem, ato yTBEpXNAEHWE Cnpa-
BEANWEO ANA BCEX UMMYNLCHbLIX PErynnTo-
poB, B TOM YUCNE TUPUCTOPHBIX.

Or pegaxuun. [Iporpammel AN\ MUKDO-
| koHTPORACPOA ABYX yKA3AMHBIX 8
THNOB wMelnTes no agpecy ftp://fip.radio.
ru/pub/2017/06/solder.zip Ha Hawem
| FTP-cepsepe

 MOAYIbHASI PEKNAMA

HOBbIE HABOPbI
Ha POCCUIWCKOM pbiHKe!
Cewiwe 200 mogenen!
Ana aoma, 6uaHeca v oduca.
8-495-545-92-41
WWW.RADIO-KIT.RU

CTarbe

* * *

FLCG "bepésaka” —
MHOTrOYHKUMOHANbHLIA
M3MEPUTENbHbINA KOMNNEKG:

 amepexue YyactoTel (A0 2 TTu);

» renepatop (oo 1 Mlu);

“ uM3MepeHue BMKOCTH WU MHOYK-
TUBHOCTH;

# MIMEPEHWE HANPFXEHWA;

# NPOBEPKAa KBApPUEBLIX pe3oHa-

TOPOB.
Uena — 4499 py6.!
www.FLCG.ru
8(985) 924-34-35
8(495) 781-59-24
info@icdarom.ru

USB-ocuunnorpadebl, reHepatopbi.
www. signal.ru
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PAAVOJTIOBUTESTIO-KOHCTPYKTOPY

Mpwuém crateii: mail@radio.ru
Bonpocsi: consult@radio.ru

PAOWMO Ne 6, 2017

MUKPOKOHTPOJINNIEePHbINA
MMUTATOP 3NEeKTPOHHO-CBETOBbIX
nHankatopos 6ES5C n EM4

A. MOJIOKOB, r. Huxnwnii Tarnn CBepgnoBCcKos 06.

Pagwonwobutenn, 3aHumManwuecs pecraspayuei J1amnoBbix

paguoannapaTtos,

MU3roTOBJIEHHbLIX B cepeguHe npownoro Beka,

3HAIOT, HTO C KaXA4bIM rogoM BCE TpygHee nNnpuobpecT 31eKTPOHHO -
cBeToBble MHAMKATOPbI, OCOBEHHO MMMNOPTHOrO NPOW3BOLCTBEA.
Mpegnaraemsiii MMUTATOP He TpebyeT KePULNTHBIX U JOPOrocTOoNA-
wux geraned n no3sonaer 6e3 BMewaresnbCTBa B cXeMy annapara
3amMeHnTs HanbBonee pacnpocTpaHéHHeie uHagukaropsl 6E5C n EM4.
Beibop [na MMATALMN UMEHHO 3TUX WHAWKATopoB obycrnoBneH
TaKXe CXO04CTBOM MX KOHCTPYKLUMWNHN U MOYTH OAMHaKOBbIMY pa3Mmepa-
My kparTepa n wupmsl. BoamoxHa Takxe 3amena EM1, EM11 u apy-
rux 3AeKTPOHHO-CBETOBBIX WHAUKATOPOB C KPYr/biM Kparepom.
Mutanue — oT Yenu Hakana 3aMmeHAeMoro UHANKaTopa.

[en 3ameHbl 9NeKTPOHHO-CBETOBbIX

VHOWKATOPOB 3NEeKTPOMEXaHUYeCKU-
MW BO3HWKNA NOYTKM Cpa3y 3a NnoasneHuem
CaMUX BNEKTPOHHO-CBETOBbIX WHAWKATO-
poB. Tak Hazbigaembiin "opTockon”, n3o6-
paxeéHHbIR Ha puc. 1, noasuncs 8 1925 .
B 1947 r. Ha ocHoBe "opTockona” Bbin co3-
[aH HOWMKATOop, ABHO NogpaasLwwia "ma-
ru4eckomMy rmasy” (puc. 2upuc. 3 ), as
1949 . BoiNycTUNM paxe
"MarHuTHel rnaa” (puc. 4).
OpHako WKWPOKOro pacnpo-
CTPaHeHWa 3TK WMHAWKaTOPbI
He NOMy4unu.

3CKM3 KOHCTPYKLUMW NPea-
naraemoro OnTHUKO-MexaHwu-
YeCcKOro MHAMKaTopa nokasau
Ha puc. 5. Ero ocHoBa —
BEecClWETOYHLIA, C BHELWHWUM
POTOPOM 3NEKTPOABUraTENb
10 OT KOMNBLKTEPHOTD BEHTU-
natopa 4010M12S Ttwnopas-
mepa 40x40 mMm. YpaneHsbi
nonacTtu  BEHTUNATOpa W
BHeWHWA dnaved. Cnuubl
cTaTopa yKOpOYeHkl Tak, Y4To-
Obl OHW BNWUCANWUCL B OKPYX-
HOCTE guametrpom 27 mm. K
TOpUY pOTOpa MpukKnNeeHa uunuHgpuye-
ckas Wropka 12 ¢ HapyXHbIM OMamMeTpom
8 mMm, BeicoTOM 7...10 MM W1 nNpopesbio
wupuHoi 0,8...1 MM no obBpaszyiouwei.
WTopka 12 Bpawaetcs BHYTPWU HENo-
OBWKHOINO KOHWHECKOro 23kpada 5, eé
TOpeu nNPWKPbIT HEeNnpo3pa4{Hoi wup-
MO 6, BHYTPW KOTOPOWA HAXOQAWTCA MCTOH-
HWK CBETA 7 — CBEpPXbAPKWIA CBETOAMON,
3eneéHoro ueeta cee4veHun. lNposBogHW-
ki 13, nopeofAwme TOK K CBETOANOAY,
OJHOBPEMEHHO CAYXaT KPOHLWTeWHamu,
KpenawmMmMin akpad 5 1 wupmy 6. Takum
oBpa3om, BHYTPEHHAR NOBEPXHOCTL IKpa-
Ha 5 OCBElleHa 4Yepes Wenb BO Bpatlan-
weica wropke 12, 4To NpY HENPEPLIBHOW
paboTe UCTOYHMKA CBETA CO343ET PaBHO-
MEDHYID 3acBeTKY 3TOW NOBEPXHOCTW.
Ecnu B onpefenéHHbLIe MOMEHTEI BpEMEHU
UCTOYHWK BKNIOYATL WM BbIKANKOYaTh, Ha
9KpaHe CTaHyT BUOHbI CBET/NbIE U TEMHbIE
CeKTopbl.

BHyTpeHHAs NOBEPXHOCTbL 3KpaHa 5
okpaweHa B Benblil LIBET, a8 ero BHELIHAR
NOBEPXHOCTE M BUWOWMbBIE HEPE3 Npo3padq-
Hblll KONNak 8 wrTopka 12, KPOHLWTEAHBI-

Puc. 1

nPoBOAHMKKN 13 1 BHYTPEHHASR MOBEPX-
HOCTbL KOXyxa 9 — B 4épHbiit uBeT. Ecnu
NPUMEHWUTL CBETOAMOL, MNOBbILUEHHOK

ApPKOCTM BEenoro CeBeYeHws, TO BHYTPEH-
HIOIO NOBEPXHOCTL 3KpaHa 5 HyxHO cae-
nate 3enéHon.

Jatumk Ha4ana oTc4éTa yrna nosopo-
T2 4 — ONTPOH C OTKPbLITBIM ONTUHECKUM
6enyo

KaHanom, pearupyloumin - Ha

Puc. 2

YECKOW CBA3W MexJy WU3Ny4yanlum auo-
00M 1 GOTOTPAH3UCTOPOM (Hanpumep, oT
npueOAa rubkux AMcKoBs). Ho B cnyyae ero
npumMeHeHua Ha potope pewratena 10
HEeobBX0OMMO 3aKPenuTe Henpo3padqHbliA
"thbnaxok”, NepekpLIBALWMA NpY Bpawe-
HUKM pabo4ynid 3a30p ONTPOHA. Takas KOH-
CTPYKLMA MOXET BbINTK 38 rabaprTsi M-
TUpYeMoil namnel, HO B NoBOM cny4ae
nnarta 3 ¢ onTpoHOM 4 ByayT cnpaATaHbl 3a
Wwkanon papuoannapara. MaMeHaTe KoH-
CTPYKUMWIO ero NWUEBOI NaHenu unn nog-
WKanbHWKa He noTpebyerca.

K cTartopy anektpoasuratens 10 npu-
KneeHa nesatHas nnarta 2 c getanamu
CUCTEeMBl YNPaBNeHus MMUTATOPOM, KOTO-
pas NPOTHMBONONOXKHBIM TOPLIOM BCTaBne-
Ha B LUOKONb 1, MOBHTHYHbLIA UOKONKD 3ame-
HAEMOI 3NEeKTPOHHOW namnsl. Ha nnarty,
INEKTPOLABMraTens W Oetany 3NeKTpomMe-
XaHu4yeckoro dpopMuposatens naobpaxe-
HWA HAOET W BCTABMAEH B LIOKONk 1 meTan-
NUHECKUIA KOXYX 9, CKPEennéHHbin ¢ nna-
TON 2 pe3bBoBOi BTYNKOM 11. BHELHIOW
NOBEPXHOCTb KOXYyXa Ans wummMmutatopa
namnel BESC pekoMeHAyeTCH OKPacuTe B
cepblil nnu cepeBpucTolil LBET, a ANA M-
Tatopa namnel EM4 — B KpacHbIii LBET.

OcHOBa CUCTEMLI YNPaBneHws, NpuH-
uMnuanbHas cxema KOTOPOI nokalaHa Ha
puc. 6, — mukpokoHTponnep PIC16F73-1/P
(DD1), onucanne KOTOPOro MOXHO HaNTK
g [1]. PaBo4nin uukn ero nporpamMmsl
COCTOWT U3 YeTbIPEX das:

— W3MEPEHNS HanpmXeHns
Ha "ceTke” nmuTaTopa;

— WU3MEPEHWUR  OAuTeNb-
HocTW oBopoTa poTopa asura-
TENA;

— 0bpaboTkn comepxXnmMo-
ro pesynerata UamMepeHns Ha-
NPAXEHNA M PErMCTPOB TailMme-
pa-CyeT4MKa;

— dopmupoeaHna nzobpa-
KEHUR,

HanpsaxeHne naMepnertcsa c
NOMOLLBIO MMEIOLLErOCA B MUK-
poxonTponnepe DD1 BocbMu-
paspagHoro AUM nocnepoea-
TENBHOO MPUBNWXEHWS, Tak-
TUPYEMOTrD ero COBCTBEHHbLIM
RC-reHepaTtopom [2]. WUcTou-

Puc.3

MeTKy 14, HaHeCEHHYID Ha UMNUHOpUYe-
CKYH NOBEPXHOCTL POTOPA 3NeKTPOABUra-
Tens 10. BO3MOXHO NPpYMEHEHWE U ONTPO-
Ha, pearvpylolero Ha HapyleHuwe onTu-

HUKOM 0Opa3uoBOro HanpaXeHus AnA
AUMN cnyxut ctabunutpon VD9. AUN
cTaptyer B Hadane ¢asbl MamepeHus
HanpsKeHns ¥ aBToOMaTU4ECKW OCTaHas-



NUBaeTCcA No 3aeepwexsny npeobpa3zosa-
HWA, 0 Y4EM CUrHaANM3VMpPYeT YCTaHOBKa
Hyns B pa3spage GO/DONE permctpa
ADCONO mukpokouTponnepa. OBHapy-
XWB 3TOT HOMb, Nporpamma Nepernsér K
M3MepeHuio AnnTensHocTn obopora.

Ona NoBbILEHNA BXOOHOMO CONPOTHMB-
NEeHWA umuTatTopa no uenwu "ceTkn” (y
namnbl OHO BECKOHEYHO) W COrnacoBaHma

Puc. 4

Magnetisches
Auge

firdiesichtbare Abstimmung,
In jedaen wvorhandenen
schwundgeregelten Empfan-
per nachtriglich leicht sinzu-
bauven. Keine Alterung. Zu-
verldssig und preiswert,

DasguteZusatzgeschdaft
firjede Radiowesrkstatt
R I r"w - Fobrik alokir. MeBigerdte

0 el Miurnberg, Schwabenstr. 40
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WHTEPBANOB W3MEHEHWA HanNpRXeHus,
noaagaemoro Ha "cetky” U NpUXoasWero
Ha Bxog AL ANO, npymMeHEH WHBEpPTK-
pyowmii macwtabHein yeunutens [3] Ha
QY DA1. 310 no3BonaeT BCTABNATL LOKONb
XP1 wmwuTatopa HeNnoCpedcTBEHHO B
naHens 3amMmeHsemMoil namnsl 6e3 kakoro-
nmbo BMewaTenbCTBa B CXeMy annapara.
ObpatuTe BHUMaHWE, 4TO Ha CXxeme puc. 6
HOMEpa WTbIpel uoKons npueedeHs! Hes
ckobok ans namnbl 6ESC v B ckobkax gna
namnel EM4,

Ona nogcyéra gnurtensHocT o6opoTa
poTOpa anekTpopBUratens nporpamma
paspewaeT NpepbiBaHKMA N0 nepenany
NOTNHECKOro ypoBeHA Ha Bxoae INT Mukpo-
koHTponnepa DD1, Ha koTOpbLIR NocTynaeTt
umnynse ¢ ontpora U1 (noa. 4 Ha pwc. 5),
ChOPMUPOBaHHLIA KOMNAPATOPOM Hanps-
weHma Ha OY DA2. Crabunuzartop obpas-
UOBOro HanpsKeHusa 4na koMnaparopa —
avoabl VD6 n VD7,

[Mepeelil NOCNe pa3pelweH s Npepbisa-
HWMA CnapalwwuMin nepenag NorvM4yeckoro
ypoeHa Ha Bxoge INT zanyckaet 16-pas-
PAAHBLIA TARMEP-CHETHMK 1 MWUKPOKOHT-
ponnepa, nNony4yalwuin NpupaweHue Ha
eAuHULY B KaxOoM MalMWHHOM UMKNe.
Cnenylowmwii nepenan, norM4eckoro ypos-
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Komyx 9 cHAT

HA B TOM Xe HanpaeneHnn OCTaHOBWUT Tai-
mep-cHeTHMK 1. CoaepxXrMoe ero CHETHO-
ro pervcrTpa B 3T0T MOMEHT PaBHO Anu-
TENbHOCTK 000POTa B MALUMHHBLIX LIMK/AX.

B npouecce cuéTta pa3pelueHo npepbl-
BaHWE W NO NEPENONHEHWID TanMmepa-
cyétynka. OHO MOXET NPOM30ATH npK
4YacToTe BpalleHus poTopa asuratens
meHee 1920 muu', 4TO Cny4aeTca BO
BpemMa ero paaroua Wn1 npK BbICOKLIJEI:!
CMa3ke NoAWwnnHMKoOBOro yana. Ecnu npe-
PbliBaHKWe NPOM30oLWNo, NPorpaMmma BrKM-
4aeT CBETOOMOA KPacHOro uBera ceeye-
Hua HL1 wn umkn Bo3oBHOBNSeTcH. 310
03Ha4aert, 4T0 W3obpaxeHWe Ha aKpaHe
UMUTATOPa MOXET BbiTe NCKAXEHO.

Mporpammyan 0bpaboTka cCoaepxumMo-
ro perncTpa pesynestara ALM v perncTpos
TanMepa-cHETYMKA NPOMCXOOUT C YHETOM
TOro, 4TO NOBEPXHOCTL 3KPaHa YCNOBHO
paspeneHa Ha 256 cektopoe. MNporpamma
BLIMMCNAET BEC eAMHMYHOro CEeKTopa B
MALUWHHBIX UMKNax W, B 3aBUCUMMOCTH OT
pesynsTara 3MepeHna HanpsaxeHus, on-
penenser MOMEHTbl BKAKOYEHWA W Bbl-
KAKHYeHWs CBETOAMOAHOW NOACBEeTKW
2KpaHa BO Bpewms cheaylowero obopoTa
poTopa asuratena. 4na mHamkatopa EM4
OHAa BbifEnseT TaKKe rPynnsl CeKTOPOER,
UMUTUPRYIOLWKWX TEHW €70 HOXEN HA SKPaHe.

daza MHOWKAUMK HAYWHEEeTCA C NepBo-
ro xe cnagawwero nepenana norm4ecko-
ro ypoBHA Ha Bxoge INT, npownaowenliero
nocne o6paboTkM COOEPXMMOro peruct-
pos AUM n Taiimepa-cyétymka. B TeveHve
Ha4aBLIErocs ¢ 3T0ro nepenana obopoTa
poTopa nporpaMma ¢ NoMowbIo TREpAO-
TensHoro pene U2 BKAIOYAET WU BbIKNIOYAET
ceetoonon EL1 B paHee BbHMMCNEeHHbIe
MOMEHTHI BpEMEHM.

Janee Ha4YMHABTCH HOBOE M3MEpeHue
HANPAXEHWA W NOACHET YMCNa MalUNHHBIX
uvknoB 3a oanH obopot. BHewHnh ewa
2KpaHa wMuTaTopa wHaukatopa GELSC
nokasad Ha pMc. 7, a UMMTaTopa UHOnKa-
Topa EM4 — Ha puc. 8.

Momumo ontpona KTIROB11S, B ka-
YecTee AaTYMKa NONOXKEHWA POTOpa aBTo-
poM OblNKM MCNbITaHLl NAapa M3any4aioLmnii
OM0A — CABOEHHBIR HOTOTPaAH3UCTOP OT
LWAPWUKOBOM KOMMNLIOTEPHOW MBI W
MWHUATIOPHBIA  MHAYKUMOHHBIA  AaT4YuK
NONOXEeHWs OT npuBoaa rmbkoro owcka.
Takue 3ameHbl He noTpeboBany HWKaKWUX
M3MEHEHWIA B NPOrpaMme.

NHOoMKaTop NMTaeTcA nepemMeHHbIM Ha-
npskeHvem 6,3 B, wcxogHo npeaHasHa-
YEHHBLIM 49 HATK HaKana namnel, noTpet-
nawowei Tok okono 0,3 A. Mpw ncnonb3o-
BaHmm B kavecTtse EL1 mowrHoro ceeto-
Avoaa Tok, notpebnaemsiid no uenn 6,3 B,
MOXET Nerko MNpPeBbICUTbL 3TO 3HAYEHUE,
4YTO NpUBEnE&T K Neperpyske HaxkanbHon
0BMOTKKM TpaHGhOPMATOPa NUTAHWS NpW-
8mHMka. OObMHO 3TO He npeacTaBnger
ONacHOCTH, NOCKONLKY OT TON Xe 0BMOTKM
NUTAKTCA NOACTrPEBATENNU WU APYIMX Namn
annapaTa, W OTHOCUTENbLHas neperpyska
HeBenuka.

Ho ecnw oHa okaxeTcs HefonyCcTUMOM,
HeoBx0auMmMo 3ameHnTb ontopene U2 wn
peanctop R17 cneunanu3npoBaHHbLIM

ApaBepoM  CBETOAMO4d, WMELWWM
Bbicoknia KM w cHabxXEHHbIM BXOOOM
ynpaeneHuna.

Ha cxeme pwc. 6 BbiBoab! 7 1 8 Lokons
XP1 coepureHbl. 3TO COOTBETCTBYET TOMY,
Kak coeguMHeHa HakansHas uenb ¢ obwum
NpPOEOAOM B 6ONLLUMHCTEE paguoannapa-
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TOB, WCNONB3yOWWX wHamkatop 6ESC. nel npoponxaer Hada- |
OgHako B HEKOTOPbLIX M3 HWMX C ofwum  Tyio Ha puc. B), Hymepa- |
NPOBOAOM (rHe3aom 8 naHeny MHOMKATO-  UWMS KOHTAKTOB LLOKONA |
pa) coeaMHeHo rHe3no 2, a ve 7. Mpexae COOTBETCTBYET namne |
yem BCTaBNATbL B 3Ty nadens mmuratop, EM4, be——
HYXHO NPOBEPWUTL, KaKOe MMEHHO THe300 B pagvoannaparax ¢
naHenn CoeanHeHo ¢ rHesnom 8, n coot-  BecrtpaHcdopmaTep- pue. 10

BETCTBEHHO COEAMHWTL LWTHIPW LOKONS.
MHadve NpoM30RaeT KOPOTKOE 3amblkaHne
HakanbHoW ©0BMOTKW TpaHcdhopmaTopa
NUTaHWUA.

WMHorpa BcTpedatoTca annapatbl (Ha-
npumMep, NpuémHrk PHILIPS-478), B kOTO-
pbix ¢ 0BLWMM NPOBOAOM COBANHEH Cpea-
HWIA BbIBOA, HakanbHoW obmoTkn. B atom
cnyyae 13 yana nuTaHua MMUTaTopa HyX-
HO MCKMo4YnTL anoasl VD2, VD3 v koHaeH-
caropel C2, C3 u cobpatb ero no cxeme,
NOKA3aHHOW Ha pyUc. 9 (HyMepauua perta-

HbIM NMUTAHWEM NPUOET-
CA 3aMEHUTb HUTb HaKa-
na MHauKaTopa 3KBUBaNEHTHBIM PE3nCTO-
POM 1 NOAYHYTL HanpsxkeHwe ~6,3 B ang
NUTaHWa MMUTaTopa € NOMOLLbIO OTAE b~
HOMO NOHWXAKLWero TpaHcgopmaropa.
Moyt BCE peTany wmuTarTopa ycra-
HOBNEHbI Ha NeYarHon nnate (No3. 2 Ha
pyec. 5), YepTéx KOTOPOW nokKasaH Ha
puc. 10. N306paxEHHLIR WTPUXOBLIMK
NVHUAMW BLICTYN pa3amepammn 12x22.6 mm
B NEBOM NO YEPTEKY YACTHU NNAThl HEOBXO-

AWM TONbKO Ans umutaropa namnel EM4,
OH BXOOWT BHYTpb €8 uokons. Ha nnate
ana umutatopa namnel 6ES5C aToT BRICTYN
He HYXeH, e paamepsl — 59x26 mm.
PacnonoxeHne peraneid Ha nnare
nokazaHo Ha pwmc. 11, bonbwwHcTBO
PE3VNCTOROB YCTAHOBNEHO NEepneHanKy-
napHo eé noeepxHocTy. BeiBoas peaucTo-
pa R5, HaxopALWEerocs Ha YCNOBHO HUXHER
CTOPOHE NNaTkl, NPUNAaAHbI K KOHTaKTHLIM
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nnowankam ons apyrux getaneid. Ans 18 "cetke” -5 B, a kpas cexTopa HM3KoW YyB-
MWKpokoHTponnepa DD1 Ha nnate ycra- fe————+] CTBUTEALHOCTM — NPW HanpsxeHun Ha
HOBMEHa NaHesb, B KOTOPYID ero cnenyet [fa'—'\—-o 0w, "cetke” -20 B. Pexwum "nepexnécta”’ He
BCTABNATL yXe& 3anporpaMmMrpOBaHHbLIM. 2.9 w NpeaycMOTREH.
Ecnv MWKPOKOHTPONNep CMOHTWUPOBAaH 8
6e3 naHenu, To NPOrpammartop MOXHO g ’ u132 %g NIMTEPATYPA
NOAKMIO4NTL HENOCPEACTBEHHO K ero Bel-  Puc. 12 4

BOAAM, KAK MOKA3aHO LWTPUXOBLIMKW K-
HUAMK Ha cxeme puc. 6.

SnexkTpogeuratens M1 npuxar k npa-
BOMY NO 4epTexy Kpaw Ne4aTHOn nnaThl 1
3acdukcuposaH Tepmokneem. Mas pasme-
pamm 6x1 MM gonxeH ocTarbcs ceobog-
HbIM AN8 40oCTyna K NoaWwunHMKy asvrare-
NA A7A CMa3ku.

KonpeHcatopel C2, C3, peavctop RB,
avone VD2, VD3 n ctabunmntpox VD4 pas-
MelweHsl B cBOGOOHOM NpPOCTPaHCTBE
MEX Y HAXKHEN CTOPOHOM NeYaTHOM NNATI
1 KoXyxom. OHW 3aKpenneHbl TaMm CBOVMMUW
KECTKMMW BbIBOAAMW 1 TepMokneem. MNpu
MOHTaxe cneayert NpWHATE Mepbl, MCKMID-
HawWWe 3aMbIKAHWS 3TUX aOeTanein c
neYyaTHbIMKM NPOBOAHWMKAMMW NnaTel U C
KOMKYXOM.

OnTpoH U1 ycTaHoBNEH Ha OTAENBHOW
Ne4aTHoON nnarte, 4epTéx KOTOPOH n306-
paxeH Ha pmc. 12. 31a nnara coeguHeHa
C OCHOBHOKW TPEMS XECTKMMU NPOBOAAMM
1 peauctopom R1.

Bce peanctopsl — MIT wnu aHanoruy-
Hblé WMMMOPTHbLIE yKa3aHHOW Ha cxeme
MOLHOCTW. OKCnAHbIE KOHAEHCATOPLI C2,
C3 — cepwm ME-WG dwpmbl SANYO c
nmameTrpom kopnyca 10 mm, C4, C5 —
K50-35 unu umnopTHele. OCTanbHbie KOH-
LOEHCATOpbLl — KepaMu4eckune.

Hanaxueauve cBogutca k noabopke
peavncTtopoe R4 1 R takumu, 4Tobbi Npw
nofadye Ha Wrbipek "CeTka” Lokons nMmura-
Topa wuHaukaTopa BES5C noctosHHOro
HanpsxeHns —7,5 B oTHOCWTENBHO WTLIPA
"KaTton" COMKHYNWCE Kpas TEMHOro CeKTo-
pa Ha 2JkpaHe, a fanee A0 HanNpsXeHwd
-14 B npowncxooun Tak Ha3blBaembli
"nepexnéct” [4].

Y wHowkatopa EM4 Hanpaxedwe Ha
CEeTKE MOXEeT HaxoaWTbCA B WHTepBane
0...-20 B [5]. Heobxoaumo ybBeontees,
YTO Kpas CeKTopa BbICOKOW YyBCTBUTENb-
HOCTKM CMBIKAIOTCA NPW HanpaXeHun Ha

1. PIC16F7X 28/40-pin, 8-bit CMOS FLASH
Microcontrollers. — URL: https://lib.chipdip.
ru/204/DOC000204367.pdf (17.04.17).

2. AN546. Using the Analog-to-Digital (A/D)
Converter. — URL: http://datasheet-pdf.com/
PDF/ANS546-Datasheet-Microchip
Technology-617085 (27.04.17).

3. Xoposuy MN., Xunn Y. UckyccTeo cxemo-
Texumkn. MNepesop c aurn. MNon pegakuven
FfansnepuHa M. B. — M.: Mup, 1986.

4. Ffony6es 10. J1., XXykosa T. B. 3nex1po-
BakyymHele npubopel. Cnpaeo4HWK. — M.
3ueprua, 1960.

5. Electronic Tube Handbook. — PHILIPS,
1953.

Ot pegaxuww. [porpammbl MAKDOKOHT-
ponnepa JAA gayx Tuios aedukatopos w
annsl neyardklx nnar B hopmare Sprint
Layout 6.0 wmenrtcs npo agpecy ftp:/

ftp.radio.ru/pub/2017 /06 /imitator,zip Ha
Hawem FTP-cepeepe
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BbiHOCHbIE BbICOKOYaACTOTHbLIE
Lynbl K yactoTomMmepy

A. MAHBLLUHWH, r. MockBa

ABTOop npeAanaraer BbIHOCHbIE WYNbl, paclwWpaOLWne npenessl
u3aMmepeHunn 4yacroromepa. OHmn genar Ha 100 yacTtoTy UaMepaemMoro
curHana, nMewT guddepeHynansHeie BXo4ei U B OQHOM BapuaHte
Takue ¥e BbixoAbl. Bo BTOPOM BapnaHTe BbiX04 OObIYHbLIA, HECHM-
MmerTpuyHsiii. HanpsikeHue nurauua uiynoe — 5 B, notpebnaemsiii

TOK —

51 MA. OHM nNOCTPOEHbl Ha aHanoroBOM komnaparope

ADCMP553 n genntensax 4actorst MC12080 n KC193HES.

a puc. 1 nsobpaxeHa cxema wyna c

CMMMETPHYHbIM BbixOA0M. KMamepa-
eMbIl CUrHan ¢ BXOOHLIX KOHTAkKTOB Mo
uenam C1R1 1 C2R2 noctynaeTt Ha CUmM-
METPUYHBIM BXOA KOMNapatopa Hanpsxe-
Hua ADCMP553 (DA1), BRINONHEHHOMO Ha
noneebIX TPaH3WCTopax, M30NMPOBaHHbIE
3aTBOPbI KOTOPbIX 3aliMlieHsl oBparTHo-
CMeLwwEHHbIMKW auoaami. BoiBoabl 11 2 DA1
YyNPaeNAIOT BHYTPEHHER "3aWEnkon”, nos-
BONAOWEA B HYXHbIIR MOMEHT 3adukcnpo-
BaTk COCTOAHWE BbIXOQOB KOmMMaparopa.
MpK NOKa3aHHOM Ha CXeme NOJKMNIaYEHUN
ATHUX BbIXOA0E "3alénka” OTkNYyeHa.

00M, HanpsxXeHne Ha Bxonax — bonee 3 B,
a 4YYBCTEWTENbHOCTb KOMNApaTopa NoHu-
weHa. MakcumansbHas 4yBCTBUTENLHOCTL
OOCTUraeTcs Mpu HanpaxXeHnn CMeLeHns
1...1,15 B, koTopoe yCTaHasnWvealoT noa-
6OpPKOA 3TUX PE3UCTOPOB.

Mpu yKasaHHOM Ha CXxeme Wx Conpo-
Tusnedmnn 150 kOm BxOOoHOE conpoTMBne-
Hne uwyna — okono 230 kOm. Pasmax
BXOAHOrQ CWrHana, nNpu KOTOPOM Lyn
paboTaeT yCToM4MBO B NONOCE 4acToT OT
1 My po 600 My, — He medee 0,3 B,
0,7 BHayvactoTe 0,9 Muw 1 B HavacToTE
1,2 Mu,.

BbICOKMX 4acToT. Ha vactorax ot 0,6 My
0o 11Ty 4yBCTBUTENLHOCTE — HE XyXe
0,3 B, Ha wactore 14Ty — 0,7 B, Ha
vyactote 1,55 Mu— 1 B. OgHako Ha 4acro-
Tax Hke 0,6 MMy vyacToToMep, K KOTOpOMY
NOOKMOHEH LWYN, 3aBbILAST NOKa3aHWs.

Peawctopel R6 1 R7 B uenax BnixoaoB
KomMmnapatopa (BbiBoAOB 5 1 6) coeanHeHbl
¢ 0oBwmm nposoaom. Mx conpotueneHne
He 100 Om, kak pekoOMeHOOoBaHo, a
390 Om, 4T10DOBI HE OONYCTWUTHL NpEBbILLE-
HUA OONYCTUMOrQ BbIXOOAHOrO Toka. Co-
NPOTUBNEHWE HArpPy3KW NPU 3TOM He npe-
BbILUEHO, NOCKONBLKY K BbIXOAaM KOoMmnapa-
TOpa NOAK/MDYEHBI BXOALI NEPBOro Aenu-
TeNna 4acTtoTel — MUKpocxemsl MC12080
(DD1), nmeowei BxogHoe anddepeHum-
ansHoe conpotueneHuwe medee 100 Om.

JKCNEPUMEHTBI NOKasanu, 4To 3T0T
nenutens paboraer Ha yactoTax ot 1 Mly,
no 1,6 My, xota B ero gokymeHTaunn [2]
obnacTb ycToA4MBOA paboTel NpocTpaeT-
ca ot 100 My go 1,1 My, ¥Ynpaenswowmwe
Bxoaos SW1—SW3 penwtens MC12080
COoefMHEeHbl C NNKDCOM NUTaHWA, 4TO 3a04a-
ET ero Koap®@WUWEHT AeNeHWA pPaBHbIM
10. C BbIXxOAa NepBOro SEenuTens curHan
amnnutynoin 1,2 B ¢ kpyTeiMu nepenana-
MW NOCTYNAeT Ha BXOO4 MWKPOCXEMbI
KC193ME3 (DD2) — mToporo genutens
yacToTel Ha 10.
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KaK YCTEHDBJ'IEHO GKCHEDHMEHTaﬂb-
HO, 4YYBCTBWTENBHOCTL KOmMapartopa
ADCMP553 3aBucuT ot crHdasHoro Ha-
NPAXEHWA CMELWEHWA HA Eero Bxonax,
KOTOpOe NOCTyNnaer OT BHYTPEHHEero wc-
TOYHWKA MONOAXNTENBHOIrO HaNpPRXEeHWA.
Ecnn B uensx BxonoB HeT peaucropos R3
1 RS, coeguHaoWwmx ux ¢ obwmm NpoBo-

4 Bxoa A
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Puc. 3

MakcumansHasa pabo4an 4acToTa KOM-
naparopa ADCMP553, cornacHo TexHu4e-
ckomy onucanuio B [1], — secero 800 M.
Mexay ero Bxogamiu ¢ NOMOLLLIO paskeéma
X1 moxHO nopgknoYnTe peanctop R4 co-
npotueneHmuem 51 Om. MNpw aTom BxogHOE
CONPOTUBNEHWE LLYNA YMEHBLIAETCS A0
1 kOM, a nonoca paclupaeTca B CTOPOHY

Mnata wyna coeguHeHa € BbIXOOHLIM
PasbEMOM X2 XryTOM M3 YETbIPEX NPOBO-
noe anvHor 80 cm. Peawctop R11 Haxo-
[WTCA B HENOCPeACTBEHHOW GnM30CT K
KOHTakTam pasbéma. Pazbém X2 paccum-
TaH Ha NOOKNYEHWE K CUMMETPUYHOMY
BXOAY A0paBoTaHHOrO MHOW YacToTOMEpPA
FC250 [3, 4]. Mo xryTy Ha wWyn nogadHo
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Puc. 4

HanpaxeHwe nutanua 5 B co crabunmaa-
Topa HanpsxkeHus, umerwerocs B FC250,
a Ha guddeperHumansHblie BxOAbl 3TOrO
4acToTomepa, gopaboTaHHOro B COOTBET-
cTteun ¢ [3, 4], ¢ BbIxogoB aenwtens DD2
wyna nocTynaeT NpoTUBOMasHbIA CurHan
pasmaxom 0,6 B.

Mockoneky Bpems C4ETa BXOOHbLIX
UMNyNeLCOB B yacTotomepe FC250 ecero
0,1 c, bes wyna-gennTens Ha eroc MHW-
Katop BbIBOANTCA 3HA4Y€HWE YacTOThl B
LecaTkax repl, (ECNW He y4UTLIBaThL NONO-=

+5B
/IR12
DDz |/|680
KC193WE3] i
Q1
Q2
Q3
Puc. 5

Puc. 6

HEHME OECATUHHOW 3anaTon). C yyé-
TOM [eneHns 4acToTel LWynom Ha
100, oHO ByneT BbIpAXEHO B KWMNO-
repuax.

YepTéx nnatel PacCMOTREHHOro
wyna n3obpaxeéH Ha puc. 2, a pac-
NONOXEHWE geTanen Ha Hem — Ha
puc. 3. YepTéx nedvaTHOW nnatkbl
ana pasbéma X2 u peauctopa R11
umeetca Ha puc. 13 B [4]. Mnatwl
W3rOTOBNEHB! W3 CTEKNOTEeKCTONMTa
TONWMHOK 1,5 MM, NOKPLITOro GoNk-
roiA C ABYX CTOPOH (ANA nnatel wyna)
WNKM C OOHOW CTOPOHLI (ANA NAaThbl
pa3bwéma). Kpas nnatel wyna "obme-
TaHbl" MEAHEIM NYKEHEIM NPOBOAOM
nmnametpom 0,5 mm, KoTOpBIA Npwy-
nasH kK donere ¢ obBenx CTOPOH
nnatbl. M3 Takoro xe nposopa coe-
naHel W NpuNasHel K ¢onsre noka-
3aHHbIE HAa pWC. 3 nNepembiHKNn.
BxopgHble KOHTAKThI Wyna BbiNOAHe-
Hbl M3 XECTKOro NyXEHOro Npoeoaa
pnameTpom 0,75 mMm.

Peanctop R4 — MNT-0,25. Ero
BbIBOAbL! Nepen NPUNankon K KOHTak-
Tam BWUNKW paszewéma X1 cneayet

obpes3atb A0 MUHMMaNbLHORW onuHel. Oc-
TalbHble PE3NCTOPbl U KOHOEHCATOPbI —
Tunopaamepoe 0805 wnn 1206 ons no-
BEPXHOCTHOrO MOHTaxa. Pasbém X1 —
noban YeTbIpEXKOHTaKTHAA Napa Buika —
pO3eTKa C LWarom pacnonoXeHHbix B 04NH
paa kKOHTakToB 2,54 MM (Hanpumep,
CHU-4 u CWF-4), y kOTOpOii OCTaBneHsbl
TONLKO KpanHWe KOHTaKTHble napbl, a
cpenHue yoanewsl. Bunka X2 — WF-4R.
Kopnycel pa3bémoB npuKneeHsl K COOT-
BETCTBYIOLWMM NAATaM,

Mop kopnycamn mukpocxem DA1 1 DDA
nnary nepen ux Nankon NOKPoONTE NaKom
MK TOHKWMM CNoem TepmMokned. KDHJJ,E!H-
catop C8 u peanctop R9 yctaHaenmeailoT
Ha nNnaTy B NPoLEecce HanaxmBaHWe Wyna.

BcTaeue sunky X2 ¢ peanctopom R11
B COOTBETCTBYIOLLMIA pa3bEM 4YacTOTOME -
pa, noabupalT cONpoOTMBNEHWE pe3uc-
Topa R9 mo npekpauweHna cHéTa MUKpOo-
cxemon DD2, nocne 4ero MOHTUMPYIOT Ha
nnary koHpeHcatop C8. 3atem oOcCHOB-
HYI0O NnaTy NPOBEPEHHOro B AEWCTBWMK
wyna v nnatbl pa3dbEMoe 0be3xupueanT
W NOKPBLIBAKDT BNaro3alWMUTHbIM NAKOM.
OCHOBHYIO nnaTty NoOMewawT B TEpMO-
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ycaxusaemyo Tpybky amameTpom
25/12,5 MM, a nnaTy pasbéma X2 —
B Takyiwo xe Tpybrky anamerpom
12,5/7 MM, DKpaHUpOBaHWE Wyna He
NpPeaycMoTPEHO, OHO yBenn4nno 6.l
€ro BXOOHYI0 EMKOCTE WU YMEHBLLIWMNO
YYBCTBUTENLHOCTL. BHEWHWA Bua
wyna nokaszaH Ha GOTOCHUMEKE
puc. 4.

Ons pabotel ¢ 4acToOTOMEPOM,
UMEIOWMM 0ObI4YHBIA HECUMMETRNY-
HbIli BXOQ, Dbl U3roTOBNEH BTOPOMR
BapMaHT LWyna, OTAMHAIoWNHCA NN
TEM, YTO Er0 BbIXOAHbLIE LENW BbINOA-
HeHbl MO Ccxeme, M306paxEeHHOW Ha
puc. 5. 3TOT wWyn COeOUHSIOT C©
4aCTOTOMEDOM XIyTOM W3 TPEx Npo-
sogoB. Harpyska (peanctop R11) Ha
KOHUE nposoga "Beix.”, nogknioyae-
MOro K 4acTOTOMepy, OTCYTCTBYEeT.
YposHu BbixogHoro curHana — TTJ1.
YepTéx nevyaTHOW nnaTel 3TOTO Wyna
n3obpaxeH Ha puc. 6. InemeHTsl
pPAacnNoNoXeHsbl Ha Heil B COOTBETCTEMM
cpuc. 7.

Ha puc. B nokaszaHo namepeHue
YACTOThl FéTEpPOAVHA CREAHEBONHO-

BUHId3INWEN
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QPAANO™

Puc. 9

BOr0 papunonpueémMHUKa, HacTPOEHHOro
Ha paguocTaHuMio, paboTaloLwyio Ha Yyac-
Tote 612 klu. KMamepeHHaa w4actoTa
retepoavHa (1077 klu) Ha 465 klMy, (3Ha-
YEeHWe NPOMEeXyTOYHOW 4acToTel Npu-
EMHMWKA) BhILWE HECYLLEn 4acToThl paguo-
CTaHUWW.

YacToTy CMrHana ucTo4HMKa, Co3aal0-
wero Bokpyr cebs OOCTaTOMHO MOLWHOe
INEKTPOMArHWTHOE none (Hanpwumep,
fecnpoeogHoR TenedoHHOW TpybkwK),
MOXHO N3MEPATb, HE NOAKNIOHAR K HEMY
wyn, a NpeepaTvB ero BXogHbIe BhIEOAb! B
aHTeHHY — NoNyBONHOBLIM Brbpartop. Ha
puc. 9 370 coenaHo C NOMOLLbLIO 33XW-
moB "kpokoawn”. Pabovas yacTtoTa nepe-
narymka  teneOHHON  Tpybku
927076 kly.

NNTEPATYPA

1. Single-Supply, High Speed PECL/
LVPECL Comparators ADCMP551/ADCMP552/
ADCMPS53. URL: http://www.analog.
com/media/en/technical-documentation/
data-sheets/ADCMP551_552 553.pdf
(27.02.17).

2. MC12080 1,1 GHz Prescaler — URL:
http://www.nxp.com/assets/documents/
data/en/data-sheets/MC12080.pdf
(27.02.17).

3. ManbwwmH A. lNpepeapuTentHeld you-
nutens-dbopmMupoRaTens N8 YacToToMepa
FC250. — Pagwo, 2015, Ne 2, c. 18—20.

4. Manswmn A. JopaboTtka sactoTomepa
FC250. — Pagumo, 2016, N2 3, c. 23, 24.

AncTaHunoHHbIE Kypcbl 00y4eHun
NPOrpaMmMupOBaHUID MUKPOKOHTPON-
nepoe STM32, AVR, Arduino, PIC,
STMS.

3aHATMA NPOBOOATCA NO 3NEKTPOH-
HOW NOYTEe UNKM C NOMOLLLIO NPOrpam-
mbl Skype. ObydeHne mMoxXeT ObiTh
HanpaeNeHo Ha peleHne CToAWEer
nepeqn sBamun 3agaqn.

| ni N1 r h
T. +7-912-619-5167

* * *

SJIEKTPOHHBLIE KOMMNOHEHTHI
HA WWW.S-10MITINO.RU

Bcé gna pemoHTa 1 NpoM3BoacT-
Ba pPaAvo3NeKTPOHHOW annaparty-
pbli, asTomobunbHoiW WU OGbITOBOW
PaAuOTEXHUKM.

Mpopaxa oNTomM 1 B PO3HWLY B Na-
BUNLOHE 546 TK "MWTWHCKUI paguo-
PLIHOK".
exenHeeHo. Mo4ToBas M Kypbepckas
OOCTaBKa.

Haw apgpec: Mockea, MaTHUMUKOE
wocce, 18, 3 a1, nas. 546.

8-905-782-47-71

mat-roskin@rambler.ru
www.s-10mitino.ru;
www.s-10mitino.narod.ru

125464, Mockea, a6. aui. 39.

Tanmep B cBETOAUOAHOMN Namne

H. HEHAEB, r. Mockea

AsTOp npepnaraetr OCHaACTUTbh CBETOANOAHYIO AaMny TaiMepom,
KOTOPLINA Yepe3 (PUKCUPOBaHHLIA NPOMEXYTOK BpEeMEHN €€ OTKAIo-

Yyaer.

' ) ctatbe aBTopa "Perynupyeman cete-

» Baa ceetogmoaHas namna” (“"Paguo”,
2017, Ne 5, c. 27, 28) Guinn onucaHsl Ba-
PMaHThl OCHALWEHWA CBETOANOOHBIX Namn,
coBpaHHbIX HA MUKPOCXEMHBIX 3NEKTPOH-

HbiX AparBepax, perynatopamu spKocTh
(Kak NAaBHbIMKM, TAK W CTYMNEHYATbIMK).
Takue namnbl BECbMa HECNOXHO A0NON-
HWTb TAMMEPOM, ONMCAHWE KOTOROro Npu-
BeneHo panee. OH BBLIKNKYAT namny

Yyepes onpeneneHHbIN BpeMeHHON nHTep-
Bas Noche noaaYn Ha Heeé nuTalwero
HanpaxeHwa. [na nocnegyiowero BKIO-
YEHWA Namnbl HEOBXOAWMMO KpaTKoBpE-
MeHHO (Ha 1...2 C) OTKMIOYUTE NnTaoLLee
HanpsxeHWe 1 3aTem BHOBb NopgaTb ero.
Cpenatb aT0 MOXHO C NMOMOLUBIO LWITATHO-
ro BbIK/MOYATENS OCBELUEHWNSA.

Cxema Taiimepa n ero NogkniovYeHne K
LpanBepy CBETOOWMOOHOW Namnbl TOPro-
ol mapkm Camelion Ha MUKpOCxeme
BP2832A nokasansl Ha puc. 1. Hymepa-
UMA WTaTHbIX 31eMEHTOB Namnbl Npuee-
OeHa B COOTBETCTBAM C MapKMpOBKOW Ha

eé nnaTte, a BHOBb BBEOEH-

L1
D1
A l ES14 4
S C1 <1+
S |[100n- T - R1 R2 U1 BP2832A J
EARO B MB10S 200K IR0R 2lrovRiPWe| Vo It
[ 56
XP1 o - DRAN
33mkx400B 75k cs
g:"q’ anof
Puc. 1

=+ < HbIX, KOTOPbIE BbIAENEHDI

T KpacHbIM LIBETOM, — NPoAoN-

€ xeHa. Ho cwayana cnepyer

/] 1Rg & ckasaTb 0 cnocobe BbiknoYe-
00« 'g,', HWA Apaneepa. 3HauYnTeNb-

© Has WX 4acTb B CBETOAMOAO-

= - X HbiX Namnax cobpana Ha cne-

UWManM3npoBaHHbIX MWKPO-
Cxemax, "HadmHka" KOTopkIX
NWTAETCA HENOCPEACTBEHHO
OT CETEBOro BbLINPAMUTENS.
Ana atoro B COCTaB Takumx
MMKDOCXEM BXOOWT cTabunu-
3aTop HanpaXeHws ¢ BCTPO-
EHHBLIMW U BHELHWMW ra-
CAWMMI pesncTopamn. Ons
CrnaxueaHua NyNsLCauuni ato-
ro crabunuzaTopa WMCnonb-
3yeTCH BHELWHWW KOHAeHca-
TOP (0O4EHB YACcTO KepaMuye-
CKWI1) OTHOCWTENBHO HEDONL-
worn émkoctu. [ns ero nog-
KNHO4YEHWA ¥ MUKPOCXEM MME-
eTca crneumanbHell BbIBOA.

Paboraem ¢ 9.00 po 18.00 |



MpW 3aMbIKGHWK 3TOFO BLIBOAA C 06LWMM
BbIBOAOM MWTAHWA MWKDOCXEMbI HEKOTO-
pble e€ yanol OoKaxyTca oDecToueHbl 1
apareep nepectaHeT paborate — namna
noracHer.

CobcTteenHo Taiimep cobpaH Ha none-
BblXx TpaHaucTopax VT1 n VT2 no cxeme
Tpurrepa WmutTa ¢ Bpemssagalowen
RC-uenswo CB, R10. Crok TpawWaucTopa
VT2 noaknwyéH k koHpeHcatopy C4
$unbTpa NuTadua Mmukpocxemsl U1, Korga
3TOT TRPAH3INCTOPR OTKPLIBAETCH, HANPAXe-
HWE MUTAHWA Y3NOB MWKDOCXEMBl YMEHb-
waeTcs 00 Aonen BonbTa, M OHa nprocTta-
Hasnueaet ceowo paboTy. Beibop TpaHauc-
TopoB 2N7002 o6ycnoeneH ux BECbMa Bbl-
COKMMW NpefenbHeiMi  NapamMeTpamMu:
HanpaxeHwe 3aTBop—wucTok — +40 B,
HanpsxeHwe cTok—ueTok — 60 B.

Mocne nopadn NUTAKWEro Hanpsaxe-
HWMA Ha TalMmep NocTynaeT HanpsxeHwe
20...23 B ¢ peauctuneHoro pnenutens R7—
R9. KonpeHcatop C5 crnaxmeaeTt nynbca-
UMW BbINPAMAEHHOrO HanNpPsxXeHus W
noaaenaeT noMmexu oT gpaieepa. HaunHa-
eTcs 3apRpka koHpeHcatopa C6 4epes
peanctop R10. Tpanauctop VT 1 oTKpeIT, &
VT2 — 3akpbIT, NO3TOMY ApaiBep CBeTo-
OMonHoM namnel paboTaeT B WTATHOM
pexume. Mo mepe 3apAgku kKOHQEeHcaTopa
C6 HanpaxeHwe Ha pe3uctope R10
YMEHBLLUAETCH, N KOTAa OHO CTaHET MEHb-
we 3..4 B, TtpaHauctop VT1 wHayHér
3aKPbIBATLCA N HANPSKEHWE HA ero CTOKe
CTaHeT pacTty. 370 NPUMBEAET K OTKPbLIBA-
HWID TpaH3aucTopa VT2, u HacTynut
MOMEHT, KOrda OHU CKa4YkKomM Nnepeknto4ar-
cA — VT1 3akpoetcq, a VT2 oTkpoeTcs.
HanpaxeHWe NUTaHWA y3N0B MUKPOCXEME!
YMEHLLUMTCH NpUMmepHo Ao 2 B, B peayne-
TaTe namna noracHeT.

NocToaHHan spemenn RC-uenw C6, R10
ANA YKA3aHHbIX HA CXEeMe HOMMWMHanoe
1=CB-R10 = 15:10°%.3.10° = 45 c. Bpope
Obl Takoin 1 pomkHa ObiTh 3apepXkka Bbl-
KniodeHns. Ho cnegyeT NOMHKMTB, 4TO MO
onpeaeneHuio NocToAHHAA BpEeMEeHn —
3TO BPEMEHHOW WHTEpBan, B TEYEHWEe
KOTOPOro KOHOEHCATOp 3apsanTcs Ao
yposHa 0,632:U,. (Une — Hanpsxedue
nutaHus RC-uenu). B gadHHom cnyyae
koHaeHcatop C6B 3apsaxaetca npumMepHo
no (0,8...0,9)-U,.., noatoMmy 3agepxka
okaxeTcs npubnv3nTensHO B OBa pasa
6onblue. 3KCNEPUMEHT NoKasan, 4yTo Bpe-
M#A 3a0EPXKKN BeIKMOYEHNA — 1 mMuH 25 C.
KoHe4yHo xe, cTabWNbHOCTb BbIAEPKKA
EPEMEHN HEBBLICOKA, HO B npegnaraemon
KOHCTPYKLUMW 3TO HE WMMEET CyLeCTBeH-
HOrO 3Ha4YeHns.

B takom pexume namna mMoXeTt Haxo-
OUTBCA CKONb YroaHO A0Nro, Npy 3TOM
noTpetnsemMslil OT CETH TOK CYLLECTBEHHO
MeHblUe WTaTHoro. Mamepenws ¢ namnoun
Camelion nokasanwn, 4to notpebnsembiin
Tok — 35 MA BO BK/IHOYEHHOM COCTOSIHWA W
8 MA B BbIK/IIOYEHHOM.

YT10DObl BHOBL BKNIOHYMTE NamMny v 3any-
CTWTE Talimep, HeoGXoOUMO OTKRKYWTE

ceresoe HanpsxeHwe Ha 1...2 c. 3a ato
Bpems koHpencatop C6 ycneer pasps-
onThcs Yepes auwop VD1 v peanctop R9,
Mocne 3TOro nogaya CeTeBoro Hanpsaxe-
HWUA BKIKOHUT Namny, W OTCHET BpemMeHn
Ha4YHETCA 3aHOBO.

Taimep cobpaH Ha OOHOCTOPOHHEN
ne4yaTtHoOM nnare, eé 4YepTéx nokalaH Ha
puc. 2, a pacnonoxeHne aNemMeHToB — Ha
puc. 3. [na ymeHbWEHWA pa3MepoB
nnartel TaliMepa NpPUMEHEHbl 3NEMEHTHI
ONA NOBEPXHOCTHOrO MOHTaxa. KoHaeH-
caTopbl — TaHTanoBble, PE3nCTOpPbl —
Tunopasmepa 1206. KopoTkMmMmK OTpeaka-
MW W30NTMPOBaHHOMO NPOBOAA Nnaty Tan-
Mepa CcOoeguHAT C NNaToil gpaneepa
namnel. Mocne npoeepky pabotocnocob-
HOCTW NAaTy TalMmepa NPUKNENBaloT K HEn
TEPMOCTOWKWUM KNEem,
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Talimepa nokasaHol Ha pwuc. 4. Okasza-
NOCh, YTO NPV 3ambiKaHUKM KOHAEHCATOPA
C3 namna BbIKNIOYAETCA HE MONHOCTHIO,
CBETOAMOab! NPOOCNXAaT CBETUTL C CY-
LWEeCTBEHHO MeHbLUe APKOCTLID., JTOT
3 ekt MOXHO MCNONbL30BATL 418 peann-
3auMmn AexypHoro oceeweHuna. Nocne
nepeoro uvkna paboTel Tailmepa namna
NEPEX0ANT B AEXYPHLIM PEXWUM W CBETWT
cnabo, Nocne BbiKMKYeHUsT U NOCIEaYHO-
LEro BKAKYEHWUA OHA HAYMHAeT CBETHUTL C
HOMWHAaNbHOM APKOCTBIO, @ N0 UCTEYEHUN
BPEMEHW BbiEDPXKW BHOBb NEPEXOOMT B
OEXYPHbIA pexum. MoTtpebnsemblii nam-
NOA TOK NPV HOMMWMHANBHOW APKOCTH —
27 MA, a B eXypHOM pEXUME OH YMEeHb-
waeTtca oo 7 MA.

Ona ynpaBneHWsa 3TWM AOpaliABepOMm
conpoTtuenexHne pesvctopa R12 He ponx-
HO NpeBbiWwaTe 2...2,5 kKOm. MNMpw Bonb-
LLieM CONPOTUBNEHNW OpanBep ocTaeT-
CS BKNIOYEHHBLIM. HO U 3TO elWé He BCE,
Okasanock, 4TO NpPU CONPOTUBNEHWW
pesucTtopa R12 B HECKONBbKO COTEH OM
nepexon B AEXYpPHbLIA pPexumMm Conpo-
BOXOAETCH Cepueil M3 HECKONbKWMX
BCnbiwek. O6YCNOBNEHO 3TO clemyio-
Wumin npu4rHamn. Bo-nepsbix, 0T co-
NpPOTHUBNEHWUA peancTopa R12 3aBucAT
NopoOr NepexknyYeHns M rucTepesnc
Tpurrepa LWmutTta. Bo-BTOpbIX, Ha
peaucTope-npegoxpanntene FU napa-
€T 4HacTb CETEeBOro HanpspkeHua. MNacne

+

Ut JW1779
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Ecnn kopnyc namnel no3sonser wc-
NoNL30BaTh BbIBOOHLIE OETanu, MOXHO
npuMeHnTs TpaHamcTopel 2N7000, peaunc-
Topsl — MIT, P1-4, C2-23, ovop —
1N4007, konpeHcatop C5 moxetr BbiTh
nobeim, a Cb xenateNbHO NPUMEHWUTE
TaHTANOBLIM, Y HEMD TOK YTEYKN MEHbLUEe.
Tononormni NNatel MOXHO HE W3MEHATH,
TONBLKO ONAA BeIBOOOE 3NEMEHTOB COENATL
B nnare oTeepcTus,

Bpemsa 3anepxkn BoIKNOYEHNA MOXHO
nameHnTs noabopkoin anementos CB un
R10. ¥YBenuyeHue nx HOMWUHANOB NPWUBO-
ANT K YBENWYEHWIO BPEMEHM 3a0EPXKM.
Ho He cnepyet 3abbiBaTe O TOKE YTEYKM
KOHOEHCaTopa, KOTOPbIA, Kak npasvno,
pacTéT C ysenn4eHuem ero EMKocTH, 1 06
obpartHom Toke gwopa. lMNostomy conpo-
TMeneHne peauctopa R10 ponxHo 6biTh
He Bonee 10 MOm.

Takoi Taimep 6bin yCTAHOBAEH W B
CEETOQWOLHYIO Namry TOProBoA Mapku
OHnaintT mowHocTeo 7 Br. B Held npume-
HeHa Mukpocxema JW1779. Cxema ppan-
BEpAa 3TOW NaMmnbl ¥ NOAKNIOYEHWNE K HEMY

NEPEKNIOYEHNA TpUIrrepa namna nepexo-
OWT B OEXYPHBIA pexuM 1 notpebnaemelii
TOK yMeHsLiaeTcs. Moatomy HanpaxeHue
Ha BbIXOAE BLINPAMWTENS YBENWNYUBAETCH,
TPUrrep NepexknioYaeTcs B nepeoHaYanb-
HOE COCTOAHWME W Namna BrNKYaeTcs.
3atemM TpUrrep BHOBb MNEPEKNOYMTCA —
namna nepenaeT B AexXypHbIR pexum. Tak
NPONAET HECKONbKO UWMKNOB (HECKONbKO
BCNLIWEK), U B UTOFE NamMna OKoHYaTeNb-
HO NEepernéT B AEXyPHbIA pexum. IToT
3hdeKT MOXHO NCMNONL30BAaTL AR CUrHa-
NM3aLKUK1 OKOHYaHWA BPEMEHW BbIOEDXKN.

AHanorvyHo Owina aopaboTaHa CeeTo-
AWoaHas namna Toproeoil mapku OHnainT
mowHocTeo 10 Br. Cxema apansepa atoin
namMnbl COOTBETCTBYET pwc. 4, 3a UCKND-
YEHWEM TOrO, 4TO NPUMEHEHa MUKPOCXE-
ma BP9912C, émkocTs konaeHcatopa C2 —
2,2 Mk®, cOnpoTUBNEHWE 3aWWTHOro
pesvcTopa-npeaoxpaHuTens, oboaHaveH-
Horo kak FU, — 200 Om, a R2 — 100 kOm.
B HoMmuHanbHOM pexume paboTsl noTpes-

NAEMbIA namnol Tok — 36 MA, B aexyp-
n

HOM pexume — 7 MA.

Vd o

JONV

WIMHOA I E BYHTVLNINGU

maoduog

Ni“OIPEIG|IBW (MBLELD Wand)

N4*0IpeIGINSUOD

2102 '9 5N oUltvd



& W
(o)}

NMPUKNAOHAA JIEKTPOHUKA

consult@radio.ru

Mpuém crarteit: mail@radio.ru

Bonpocw

PAZINO N2 6, 2017

JPAANO

"MopHumaem” curHan
pPaguoOCTaHLUMMN HA CNYTHUK

A. CEPFEEB, r. Mocksa, TexHun4eckuin gupekrtop M10Media

MHorue pagunocraHyum B onpefenéHHbii MOMeHT CBOero passu-
THA CcTasAT nepeg coboi 3agayvy AOCTaBUTL CUrHan no 6onbworo

yucna reorpagu4eckn pasHeCEHHBIX ropogos.

Knaccunvyeckoe

pelweHne 418 TakoW 3aga4yn — CNyTHUKoBoe Beuwjaune. O ToM, Kak
aTo peweHne 66110 peann3oBaHo C NOMOLWbIO 06opyROBaHNA LWBE-
yapckou coupmel Barix, Mbi M1 pacckaXem B 3TOH cTaTee.

3apaua

PaccmoTpum peanbHyd 3agady no
AOCTaBKe CuMrHana pagunocTaHumu wua
CankT-MeTtepbypra A0 TeXHWYECKOro
y3na cesa3u B MOCkBe, KOTOpPbIA, B CBOK
o4epenpb, nNepenaért 3BYKOBOW NOTOK B
CUCTEMY CNYTHUKOBOro BewaHws Tpwu-
konopTB. 3aberas Bnepép, OTMETUM,

b

4

2 BbiGop pelweHus

[No kakoi npu4nHe BN BoIDpaH NMMeH-
HO Barix Exstreamer? C TO4YkW 3peHus
TEXHWYECKOro [OUPEKTOopa, OCHOBHLIE
dakTopbl, BAWAKOWME Ha Bbibop, —
HagExHOCTb, yaoBCTBO WM npocToTa
MCNONL30BAHWA, XOpowas [ocTynHas
LOKYMEHTAUMA N TEXHUYECKAA NOOLEPX-

seHTunaTopos. Kak cnepcteue, ycT-
poicTeo — abconoTHo GecwymHoe.,

Cryaus

B kavecTee Kogepa B CTyOuW (Ha ne-
peparwwen CcTOPOHE) WCNoNb3yeTcs
Exstreamer 500, Ha BXxO4 KOTOpPOro no-
AAaeTcs aHanoroBbl CTYANAHbBIA CUrHanN
paguocTtaHumn. Mo pyHkyMoHany 3ato
YCTPOWCTBO NONHOCTBIO MNOBTOpSAeT
Exstreamer 1000, eanHcTBEHHOE OTNN-
4yne — OTCYTCTEME Nognepxkn AES/EBU y
500-in mogenn. Mpolwwueka kogepa noa-
BOASAET nepepasatbh UWMGPOBOA CUrHan
no IP-cetam OQHOBPEMEHHO HA BOCEMb
ycTponcTe. MogoepxuBealdTcs U nony-
NApHbIE CepBepbl OHNANH BewaHns
Icecast/Shoutcast, 4To No3BonAeT ¢ No-
MOLLBIO OAHOTO Koaepa nepenaears 2By-
KOBBIE [@HHbIE OAHOBPEMEHHO 1N Ha Cep-
BEp OHNalH BELAHWA, U Ha HECKONbKO
Aexkonepos.

OtmeTumMm, uyto o06Ga ycTpolcTBa
(Exstreamer 1000 w Exstreamer 500)
MOryT paboTaTtek M Kak KOAep, U Kak OeKko-
nep 3syka. [lna nameHeHns QyHKuMmn
YCTPOMCTBA HEOOX0AMMO 3aMEHWUTL NPO-
wwueky. Mpouecc 3ToT OYeHb NPOCTOW,
OCYWECTBNAETCH Yepes APYXEeCTBEHHbIN
geb-umHTepdeiic 1 3aHMMaeT BCEro He-

AHanNoroBbIn cUrHan c
Bbixofa acmpHoro nynera

& r— ™ o

Barix Exstreamer 560

Cryavs panuocTaHumum

"""‘ﬁ MPS.
o SR o LI

Nopaya curHana oy

B CNYTHWKOBLIA TPakKT >

§ r— ™

MHTepHeT

AES/EBU

Barix Exstreamer 1000

AnnapartHas prkonopTB.

4TO NO 3TOWN cxeme yxe HBonee asyx net
"NoOAHUMAIDT™  CHUrHan Ha ChNyTHUK
pagwocTaHuun "Pagmo Bawa" n "Paguo
ana agomx”, ac 1 wons 2016 r. n odwn-
uwaneHas pagnocTanuma Cankt-le-
Tepbyprckoin mutpononun “Tpag Mert-
poB".

Ana wHTerpauMvm curHana B CnyTHW-
KOBBI nakeT TpukonopTB y3en cedAsn
npeasvaenaet tpeGoeaHua k dopmarty
curHana v NMHKWKM NepeaaYm, a UMeHHo K
undposomy ayono AES/EBU, nepepatw-
wumMmyca no kabenio conpoTUBNEHUEM
75 Om 1 pazvémom BNC.

C nepeoir 3apa4qen (nony4nte AES/EBU
Ha BbIXGﬂE] OTAWNYHO CF‘IpaBHHETCﬂ yCcT-
poicTteo Barix Exstreamer 1000.

Brtopas 3apava (obecneunts conpo-
TMBnenwe 75 Om u pa3svém BNC ana
nopkKnioYeHna koakcwanbHoro kabena)
Obina peweHa C NOMOLWBKD YCTPOMCTBA
Canare BCJ-XJ-TRB.

ka. U Bcem atum TpebosaHwam obopyno-
BaHve Barix ynoBneTeBopAer B NOMAHOM
ob6bEme.

Bpema 3arpyskmn ycTpoicrtea — He-
CKONbKO CekyHAa. EcTe BO3MOXHOCTb
NoAKNIOYUTE GNIAW-HAKONUTENbL C pe-
3EPBHOI My3bIKansHOM 6a30i 1 B cnyyae
aBapvmn Ha MHTEpHEeT-KaHane unn NoaHo-
ro OTKMNIQYEHWA NEPENaWEen CTOPOHS
Barix aBTomatn4yecku Ha4yHET BOCNPOM3-
BEeEeHWE Pe3epBHOro Nnen-nmucra.

HemanoBaxHbl U pasmepbl YCTPOWCT-
Ba. B cranpaptHoi rack-cToilke Bbl
MOXETE Pa3MecTWMTb B OOHOM Nocano4-
Hom mecTe (1U) noea ycTpoWcTea, a aTo
NO3BONY9ET MMHMMW3WMPDOBATL pacxonbl
Ha apeHay.

B ycTponcTBE HET ABUXYLUMXCS
yacTeW, BCE oxnaxneHne — naccueHoe,
a 3Ha4MT, Ham He CTouT BoATBCA OTKa3a
CUCTEMbI OXNAXOEHWA 1 TPATUTL Pecyp-
Cbl Ha pPerynapHbiA OCMOTP/3amMeHy

CKOMBKO MWHYT. YHMBEPCANbHOCTL YCT-
poncTBa 3ameTHO 00ner4aet XW3Hb,
NOCKONbLKY BCE YCTPOWACTBA B2avMmo3a-
MEHAEMBl U HeT HeobxomnmocTu aep-
XaTh HA CKnaae OTAEeNbHO Koaep W AeKo-
nep.

MNoppepxuvBeaeTcs u pexumM aynnexkc —
KOraa 3ByKOBble AaHHbIE 0QHOBPEMEHHO
nepenanTca B 06e CTOPOHLI, 3TO MOXET
ObITe NONE3HO, HANPUMEpP, ANA TEXHW-
Yeckoro koHTponsa. EawHcTBeHHOe or-
paHudeHne — Takoi pexum paboTtaer
Tonsko ¢ ¢opmatom PCM (Bez kom-
npeccun).

Mpowwnekwn

B Hawem cny4ae Ha nepeparoLwlen cTo-
POHE YCTAHOBNEHA NPOWMEKA Instreamer
Standard Firmware, a Ha nNpuémMHON —
Streaming Client Firmware. Mpowmnekw
perynapHo oBHOBNAIOTCH, NPKM ATOM Jaxe



cTapble BEpCUKW HACTONBKO XOPOLUO OTNa-
XEHbl, 4TO OTAWHHO CNPaBNAIOTCA ¢ 6a30-
BbiM (YHKLMOHANOM, a 3TO rOBOpUT O
CEpPbE3HOM OTHOLWEHWW KOMNaHWKu K
cBoemy NpoaykTy. B kavectee npumepa
X04Y NPUBECTH WHTEDECHYKD CTATUCTUKY.
Mepeaarpy3ka ycTpOWCTB Npoucxoavna
TONBKO NO NPUYUHE NPOACIKUTENbHbIX
OTKNIOYEHWA MUTaHWA B OPuUCe pagwno-
CTaHUWK UNK NPKY M3MEHEHWIN OCHOBHbIX

(cTepeo) W 4acToOTOW OWCKPEeTW3auuwn
44,1 klu,.

D,OCTBBKE CUrHana

MpoeaneHblii BApWMAHT ONsg Kadana go-
CTaBkn — nNpAMas ontuHeckas NWHWA
CBA3M MEXOY KOAEPOM M AEKOOEPOM, 3TO
rapaHTupyeT cTabunbHyI0 CBA3b Ha CKO-
POCTAX B COTHW MerabuT B CEKYHAY W Non-

OTMETUM, 4TO C KPATKOBREMEHHBIMMK
owwnbkamm gocTaekn apgekTMBHO cnpae-
NAETCH Tak HadbiBaemblid Gydep npuéma
(Audio buffer size). [lekonep Barix Hakan-
NNBAET HECKONBKO CekyHA ayaANnOaaHHLIX B
Bydepe, 4TO NO3BONAET CKOMMNEHCWPO-
BaTb NOTEPW OTAEMNbHbIX MakeToB W HEe
LONYCTWMTL NPONanaHns TRaHCNALUMKN,

B Hawem cnyy4ae ona [OCTABKW CUrHa-
na nenonbayeTtcs obbl4HbId MHTEpHET, K

Y T uig

HACTPOEK, 4TO NPOWCXOOWUT OOBONbHO-
Takv peako. B cpeaHem Bpema paBoTol
ycTpoicTe ©e3 nepesarpy3kuv cocTas-
naet He meHee 250...300 oHeil.

Buibop popmara koaupoBaHua

Ha nepepalouwell cTopoHe ycTaHoB-
nex Barix Exstreamer 500, koTopelil nog-
OepXVBaeT nepenady nadHHoix B popmare
MP3 (6wutpeiatr — po 320 k6ut/c, VBR
unn CBR) uaum PCM. NocnegHwin BapnaHT
HE MCNONL3YET KOMMNPECCWIO W NepenaeT
3BYKOBbIE AaHHble 6e3 noTtepk, HO 0bparT-
Has CTOpOHa Meaanu — CKopOoCTs Nepe-
AaBaemMoro NoToka AocTartoyHO BbiCOKa M
cocTaenseT npumepHo 1,5 Méut/c.,

MHOroYmcneHHble BKCHepMMEHTbI no-
Kaszanu, 4to HoNbLWWHCTEBO cnywarenen
HE MOTMYT Ha CNyx ONpeaennTb pasHuuy
MEXAY MY3blKanbHOW KOMNO3uuueh B
dopmate MP3 ¢ 6GutpeliTom Bbile
192 kBUT/C W HeCckaToW HOHOrpaMMon B
dopmare PCM. Mo aToi npuynHe onTu-
manbHbiM Boibopom dopmaTa koampoea-
Hva Bypetr MP3 c 6uTtpeitom 256 kbut/c

CUCTEMHbIN

HOE OTCYTCTBME NnoTepb AaHHbix. CTowm-
MOCTE Takoro kaHana CBA3W A0CTaTo4yHO
Benvka naxe B npegenax ropoga, a gns
CBA3M MEXOY PasHbiMW ropojamMmy LeHa
npoknanku kabens » aboHeHTCcKkan nnarta
OK2XYTCH NOUCTUHE KOCMWNYECKNMM.

Wcnons3oeaHne cetn WMHTepHer 3a-
METHO YMEHELWAET CTOMMOCTE NOAKNIOYE-
HWMA 1 perynapHele naatexun. Ho He ctouT
3abbiBaTb M O HEMANOBAXHOM dakTe —
nepepaya AaHHelx Yepes UHtepHeT naoér
yepes GonblUOe KONWYECTBO NpPOMexy-
TOYHbBIX Y3J'IDBI KOMMYI’BTODH, Cepﬂepbl 4]
T. M. YACNO TakMX y3N0B MOXET A0CTUraTh
10...20, @ 3TO 3HA4YWUT, 4TO BO3pacTaer
PUCK NOTEPW AaHHbIX. B Hawem cnyyae
noTeps (MNWn 3apepxKa B OCTaBKe) nepe-
AaBaembix NaKkeTos NPUBEAET K NOLLENKN-
BAHWIO MNW NPONaaaHMIo 3BYKA.

[na nepenayv 3eyka Barix ucnoneayer
npotokon RTP (anrn. Real-time Transport
Protocol), koTtopbit paspaboraH cneuw-
anLHO ANd nepegayn ayouo- 1 BUOEO-
OaHHbIX B PEANBHOM BPEMEHK W, B HaCT-
HOCTHM, YMEeT WMHTepnonWpoBaTk NOTEe-
DAHHbLIE NAKeTbl.

3T0 peweHrne OoCTaToqHO Xopowo cebs
3apekomeHnoBano Ha npaktuke. Co cto-
POHbI CTYAMW NOAKNIOYEHO HECKONLKO
WHTEPHET-NPOBAaNAEPOB, B CNy4yae oTka-
332 0OHOr0 M3 HKUX OaHHble aBTOMaThye-
CKWM HAYMHAKT nNepefagaTbCs 4epes
cocenHwii paboTalowmin kaHan.

TexHwyeckmid yaen B r. Mockee sBnseT-
cA CneunannanpoBaHHbM 00bLEKTOM CBS-
3K, cnepoBaTenbHO, HAOEXHOCTE 3NeKTPH-
4eCKoW ceti u MHTepHeT coeguHEHUR TaMm
ropasno Bolwe noboro oPUCHOro noga-
KAOHEHNA.

3aknw4yeHune

B atoi cratbe Mbl onucanu nNuilb
OOWH N3 MHOTWX BapWaHTOR UCNONb30Ba-
HuA IP-ayamnoobopynosaHua duvpmbl Barix.
Xopowas [okymeHtaums u  6onbwoi
BbIBOp YCTPOWCTE NO3BONAIOT peanuzo-
BblBaTb CaAMble CNOXHBLIE CXEMbI OT AOMO-
(OHHBIX CUCTEM W KOMMNNEKCOB AN 038Y-
YMBAHWA NOMELLEHMWIA A0 CO3AaHWUA TPaHC-
NAUMOHHBIX CETEW nepenadr 3ByKa B
peansHOM BpEMEHM,

HaxumoBcku# np-1, a4. 1, xopn. 1,
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TErPATOP

r. Mockea, 117556, Poccusa
Tenedon: +7(499) 613-7001

E-mail: info@rodnik.ru

www.rodnik.ru
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MNpwém craTte

PAOMO N2 6, 2017

KoMnbioOTepHbIA MOHUTOP —

3kpaux UAY

A. CABYEHKO, noc. 3enenorpaackuii MockoBckoii 061.

CAaenartb BbICOKOKQYeCTBEHHbLIA 3KpaH AN UBEeTOAMHAMUYECKOH
ycranosku (LAY) He Tak yX npocTo. OH O/KEeH ObiTe KOMNaKTHbIM 1
obecneynBats xopowee cmeweHne useros. flpn ncnons3osaHnu
TOYeYHbIX MCTOYHHUKOB CBETa, Hanpumep, AaMn HakanusaHus MU
MOLYHBIX CBETOAMOLOB, 3TU TpeboBawua nporuBopeyMuBbi. 4T06bI
obecneynTs paBHOMEpPHOe OCBelleHUe 3KPaHa TOYeYHbIM UCTOYHU-
KOM KaX[oro usera, nNpuMXogMTCcs 3HaYWTEeNbHO YAAanaATe Takue
MCTOYHUKY OT OCBELYAeMOi MU NOBepPXHOCTH Anbo ucnosnbL30BaTh

C/IOXHbIE CcBerTopacceunBallUine ONTUYECKHNE CHUCTEMBbI.

HHave Ha

akpaHe 6yayT BUAHBI TWLUb Pa3HOLBETHbIE MATHA.

ABTOp npegnaraer pewurs 3ty npobnemy ¢ nomouibio o0bbikHO-
BEHHOIro KOMMBIOTEPHOro MOHUTOPAa, cHOPMUPOBAE AN HErOo HYX-
HbIE BUAEO- U CUHXPOHU3UPYIOLWMEe CUTHabl C NOMOLWWbIO 3IEKTPOH-
HbIX KMIOYed U MUKPOKOHTponnepa. PazpaboraHHasa UM npucraBka
no3sonaeT coeauHUTL ¢ MOHUTOPOM mobyro UAY, y koTopoi Beixon-
Hble CUrHanbl KpacHoro, 3es1EHOro U CUHero KaHasnoB B npoyecce
npocnywuBaHUuA MY3biKanbHOro nNpou3seneHus HW3MEeHRIOTCH B

nutepsane 0...0,75 B.

(" TerogHs NOYTK Y BCEX O0OMa eCTh YCT-
_pOMCTBO, KOTOPOE C YCMNEXOM MOXET
NOCAYXWTb 3KkpaHom LLAY. 310 — MoHuTOp
koMmnbioTepa. OH obecneynT waeansHoe
CMelleHWe UBeTOB, a ecnu roBopuTb O
KK-moHuTOpax, kotopeix ceroaHa abco-
MIOTHOE BONBLWMHCTRBO, TO U MUHUMAaNbLHO
BO3MOXHble rabaputsl. Y10 HemanoBax-
HO, OONONHWTENLHOE MECTO B KOMHaTe
ONg pasMelieHMa MOHWTOpa WCKaTb He
Hano. CoBpemMeHHble TenesW3opbl TOXe
3EIHECTYI'0 UMET pexXnuMm MOHWMTOPa, 4TO
AAET BO3MOXHOCTb WCNONL30BaThL TakKoh
TENEBU30P B Ka4YecTee aKpaHa LAY

Y100bI NOHATL NPUHUWN BbIBOAA WH-
dopmaumm Ha MOHWTOP, PAcCMOTRPWUM
CTPYKTYPY ero BxOAHbIX curHanoe. lo-
CKOJbKY Npoobpas KOMMbITEPHOND MOHW-
TOpa — TENEBW30P, B HEM COXpaHeHbl
TENEeBN3NOHHbLIE NPUHLUMNBEI (pOopMUpoRa-
HWMA n3obpaxeHwsa Ha akpade. lNoatomy
Habop BXOOHLIX CUrHANOB HE M3MEHWICH:
CTPOYHBIE CHMHXPOHW3MPYOWME W racs-
wre umnynecel (CCKM, CIrM), kappoBbie
CUHXPOHWU3MPYIOLWLME 1 racame MMnNynb-
col (KCW, KI') u cofcTeEeHHO BMOEOCH-
Hanbl TPEX LLBETOBLIX KOMNOHEHT R, G u B.
OTnr4ne CoCTOMUT B TOM, 4TO HA TENEeBU3op
OHW NPUXOOAT B COCTABE €4MHON0 NONHO-
ro UBETOBOro TENEBU3WMOHHOINO CUrHana, a
MOHWUTOP UMEET NATL Pa3AeNbHbIX BXOAOB!
TPM — ANA UBETOBbIX KOMNOHEHT BUOEO-
cwrHana v no ogHomy — ana CCU n KCH.
OTaenbHbIX BXOAOB A8 MrACALUMX MMNYNb-
COB HET, OHW NOCTYNAaT B COCTaBe BNOeo-
CHUIHanoB 1 yCTaHABNWBAIOT UX YPOBHW BO
Bpemsa CBOEro OelCcTBUA "YepHee 4epHo-
ro", kak npaswno, ato — 0 B.

B komneoTEpE BCE 3303441 NO GOPMU-
pOBaHMID Heobxoaumbix ans paboTbl MO-
HWTOpa CUrHanoOB pewaeTt BWAeokapTa.
Ona LAY Takoe yCTpORCTBO, MakCcUmMans-
HO YNpOLWEHHOEe, NPUAOETCA CO343aBaTh
CamMOCTOATENBHO,

NMNyAbCbl CMHXPOHW3aUMKM MOHWTOPa
AOMKHBl UMEeTh YPOBHW NATWBOIBTHOW
NOTWKWN, NPUYEM AKTWBHBIAM YPOBEHb 3TUX
WMNYNbCOB ANA pasnuYHbIX BUOEOPEXUMOB
MOXET ObliTb KakK BbICOKMM, Tak W HU3KNM.
Kaxpas usBeToBas KOMMNOHEHTa BWOEO-

curHana namexsetca ot 0 gpo 0,7 B (mak-
cUManeHas ApKoCTe — "ypoBeHs Genoro”).

B kaxnoit cTpoke pasBepTkM MOXHO
BblAENWTb OBE 06NACTH: aKTUBHYIO, B TeYe-
HWe KOTOPOW BuaeocurHan otobpaxaerca
Ha 3KpaHe MOHWTOPA, W NAaCCUBHYIO, COB-
nagaioLLyio No BpeMeHK ¢ nepepaden CI'n
1 NO 3TOH NPUHMHE HEe BUOMMYIO HA 3Kpa-
He. MiMeHHO B naccweHOW obnacTtv Ha
MOHWTOP noctynaetr CCKW, HavvHaowmii
HOBYIO CTpOky pa3seéptkn. CrpykTypa
uUMKNa KagpoBOM pPa3BEPTKWM aHanormyHa
CTpykType cTpokn. B Teneeuzopax wn
MOHWTOpPax C 3NeKTPOHHO-NYY4EBbIMUN
Tpybkamu naccueHele obnacty Osiu
HeoBXoaKMMbl ONA BLINONHEHWA 3aHUMAtD-
LWWX AOBONLHO MHOMO BpeMeHn obpaTHbIx
XO[0B 3NEKTROHHOTO Ny4a No ropyu3oHTa-
nM w eeptukanu, B npubopax, ocHaWeEH-
Hbix XK, CEBETOONOOHBIMKW UMW NNA3MEH-
HbIMK 3KpaHamm, 0coboin HEODXOANMOCTH
B 3TUX 0DNACTAX HET, HO OHW COXPaHATCH
ONA COBMECTMMOCTWM HOBbIX MOHWTOPOB
(TENeBM30pPOB) CO CTapPbIMU.

Cnenyet 3ameTWTb, 4TO BpPEMEHHOe
nonoxeHue CCHW 1 KCHM OTHOCUTENBHO
rpaHvL, COOTBETCTBYIOWMX racawmx um-
NyNbCOB HE NPOWM3BONBHO. Kaxablh CHUH-
Xpowumnyn bC O0M¥EH HAYMHATLCH C onpe-
DENEHHON 3a0EePXKORN OTHOCUTENbHO Ha-
Yana COOTBETCTBYIOWEro racawero um-
nynsca (310 Tak HassiBaeman nepepHss
nnowagka), a racawmn MMnynbGc OOMKEH
3akaH4YMBaTLCA Yepes onpenenéHHoe Bpe-
MH NOCNe OKOHYaHWA CHMHXPOMMNOyNneca
(3agHAR nNnowanka).

CTaHpapThl Ha BMOEOPEXMMBl MOHWUTO-
POB yCTaHaBAWMBAIOT CheaywwMe napa-
MeTpb:

Obwwe:

— pa3Mepbl BUOUMOM 00NacT akpaHa
No ropru3oHTanNM 1 BERTUKANW B 3NeMeHTax
nzobpaxeHusa (NMKcenax);

— DNINTENBHOCTL OTOBPAXEHWA OOHOro
nukcena;

— 4acToTa CcnenoBaHua MWKCENoB
(Benu4KHa, 0BpaTHaA MX ANMTENBHOCTK).

CrpoyHan paaeépTka:

— Hanpasnewwe (kak npaswno, no
ropyu3oHTany creea Hanpaso);

— ONWMTENbBHOCTL akTUBHOM obnactwm
CTPOKMW;

— ONWMTENBHOCTL NepeaHei Nnowankn
Crw;

— anutensHocte CCH;

— ONUTEeNbHOCTL 3afHen nnowankn
Cru;

— NOAHAR ONUTENBHOCTb
(CyMMa YeTeIpex NpenbiayLLmx);

— yacToTa (Benu4mHa, obpatHas non-
HOW ATMTENBHOCTN CTPOKK).

Kapopoeas pa3eépTka:

— HanpasfNeHne (Kak npasnno, No Bep-
TUKANK CBEPXY BHU3),

— [NWTeNBHOCTb akTWBHOK obnactu
Kagpa,

— OAMTeNbLHOCTL NepegHen nnowanku
Kr;

— pnnTensHoCcTe KCK;

— DJWUTENBHOCTE 3aAHel Nowankw
Krn;

— MOAHan ANUTeNbHOCTk Kaapa (Cymma
YETLIPEX NpeabIayLWmMX);

— yacTtoTa (BenuumHa, obpaTtHas non-
HOW ANMTENBHOCTM Kagpa).

AnutensHOCTE OTODpaxeHws oOHOro
nukcena T, »n 06paTHana el Benu4uHa —
YacToTta cnefoBaHna nukcenos Fh. — no
CYTW, BaxHellne napaMeTpsl, Ha 6Ga3se
KOTOPbLIX 33,0al0T BCE OCTalbHble BpeMeH-
HblE HapaMEpr} BUOsOREXME. Haﬂpb‘l-
mep, B Tabn. 1 npuBeaeHsl NnapamMeTpsbl
OOHOr0 W3 pacnpoCcTpaHeHHbIX BUWOSOpEe-
¥WUMOB, KOTOPLIA 0DLIYHO UMEETCH BO BCEX
BbLINYCKAeMblX MOHMTOPAx W BNOAHE Npw-
roaeH ana nx pabotel B coctaee LAY

MepeyeHs BUOAEOPEXMMOB (a WX Ha
CEerogHAWHWA AEHb HECKONbKO AECAT-
KOB), KOTOpblE NOAOEPXWBAET KOHKpPeT-
Haa Modenb MOHWTOpPAa, U 3Ha4YeHs Nnapa-
METPOB Pa3BEpTKM ANA KaxOoro M3 Hux
MOXHO MNOMYYNTb pPas3HbiMKM cnocobami.
Ho HanBonee NOOxXoQALMM 8 CHATAIO UC-
nonb3oeauve ytunutel PowerStrip (URL:
http://www.entechtaiwan.com/
files/pstrip.exe (06.03.17)). Ona npocTta
B MCNONb30OBaHMKM W AAET NONHYIO WHGOP-
Maumio 0 NOAOEPXMBAEBMbBIX BUOEODEXN-
Max u ONMTeNsHOCTHU OCHOBHBLIX WHTEpPBa-
NOB BPEeMEHW ANA KaXAO0ra W3 HUX.
YTuanTa no3sonaeT Mcnonb3osarts eé He3
perncrpaummn B Tededwe 30 gHen. 3toro
EMONHE OOCTATOMHO ONA Nony4YeHWs non-
HOR MHMOPMALMKM O MOHUTOpPE.

Ang CTpOYHOW pa3BépTkn ANWTENb-
HOCTb BCEX WHTEPBANOB BPEeMeHW 3afaioT
WCXOORA W3 YMCNa YKNaablBaoWMWXCA B HUX
NWKCENOB, a 3atem, 3Hasa T,,., Nepesogar
WX B MUMKpOCeKyHAabl. [lnA kapposoi pas-
BEDTKM 33 eQUHULY BPEMEHW NPUHUMAIDT
ANMTEeNBHOCTL CTPOKKM. MMapameTpbl 3TOR
PasBEPTKM Takke MoryT BbiTb NpeacTas-
neHbl M B 0DbMHLIX eAMHMLAEX BpEMEHM,
06bIMHO B MUANMCEKYHAAX.

YT106LI MOHWUTOP OTOOPAXAaN BUASOCHI-
Hanbl, NOCTYNAOWWE Ha ero BUOE0BXoab!,
[0CTATONHO NoaaTh Ha Hero CCKM mn KCK,
cooTBeTCTBylOWMe TpebyeMoMmy Buaeope-
xmmy. NpoaHann3vpoBas CUHXPOUMINYNb-
Cbl, MOHWTOpP YCTAHOBWUT 3TOT PEXUM
CamMOCTOATENLHO. HuKakmx OononHUTENL-
HbiX KOMaHO He TpeGyeTcs, HO NpaKTHKa
nokKasblBaeT, YTO BCe NapameTpbl CHH-
XPOMMNYNBCOB AONMNXHBI ObITh BblOepXaHbl
C NOrPeWHOCTLIO He Gonee HeCcKONbBKWUX
npoueHTos. K coxaneHuo, mHe He yaa-
NOCk HAWTU B TUTEPATYPE HUKAKUX OhULA-
anbHbIX CBEOEHW A O O0NYCTUMbIX OTKNO-
HEeHWAX ATUX NapaMeTpoB.

CTPOKKW



PazpaboraHHas npucraeka AnNs cCO-
eguHerna WY ¢ KOMNBOTEPHBIM MOHK-
TOPOM copepxut GopMUpOBATENE WM-
NYNbCOB CHMHXPOHW3AUMKM W raweHus
(CUHXPOHW3ATOP) M INEKTPOHHLIE KJIHOYM,
KOTOPbIE B HYXHBIE MOMEHTH! MOAMEHAIOT
BMAOEOCUIHANbLI FACAWMMKA UMMIYNbCaMM,
YyCTpaHAA 3TUM BO3MOXHbIE BAWKWM No
Kpasm 3kpaHa.

CYHXpOHW3aTOP MOXET ObITk pEann3o-
BaH NMBO Ha CTAaHAAPTHLIX NOrMYEecKnx
MUKpoCcxemax (CH4ETYMKAX WM INemeHTax,
BLIMOAHAOWMWX MNPOCTEIE NOFUYEecKue
dyHkUMK), NnMbo Ha MWMKPOKOHTPONnepe
wnn NNWC (nporpammupyemMoin noruvye-
CKOW MHTErpansHOi cxeme). A npeanoyén
MWKPOKOHTpONnep cemeiicTea AVR.

leHepupoeaTts Tpebyemyo nocnenosa-
TENbHOCTE MMMNYNLCOB C €ro rnomoulbio
MOXHO YMCTO NporpammHo nmbo ¢ mc-
NoONL30BAHWEM BHYTDEHHWX TaWMepos
MHUKpOKoHTponnepa. MNepeslidi cnocob pe-
waet 3agaqy "B no6". Nockonbky AnuTens-
HOCTb WMCMNONHEHWA MWKPOKOHTPONNEPOM

BaTb GNOXHEE, MOCKOMbKY 0COBEeHHOCTK
peanuaauMn ero KOMNUNSTOPOM Tex WNu
WMHBIX KOHCTPYKUWMIA A3BIKA WU BPEMHA KX
WCMOMHEHWS NPOrpaMMMCTY, KaK Npaemno,
HEUZBECTHEI,

BonbLlwioi nnoc 3Toro BapruadTa — Bo3-
MOXHOCTE MPUMEHEHWA NPOCTelLero
MWKDOKOHTRONNEPa CO CKPOMHbIM Habo-
pom neprdepnit 1 HeBonblKM OOBEMOM
namaTn. TpeboBaHWA K HEMY MOXHO
chopMynupoBaTh Tak: HeobGxoauMbl TpW
NMHMK BbiBOOA W KBapuesas ctabunuaa-
UMA TAaKTOBOK 4acTOThl, C U30OLITKOM A0C-
TaTo4Ho 1024 Baitta namaTi.

Ecte v HepocTaTku. [NaBHbIi — KpanHe
He3pPekTUBHOE WCNONL30BaHWE Npo-
ueccopa MuUkKpokoHTponnepa. Cobert-
BEHHO W3MEHEeHWe NOrMYeckux YpPOBHEW
Ha BbIXOAax 3aHumaeT meHee 5 % npo-
ueccopHoro spemenu. OctancHble 95 %
BPEMEHM NPOUECCOP NPOCTO BLIMONHAET
XOMOCTHIE MaluMHHBIE UWMKNel. KOHEYHO,
MOXHO MOMbITATLCA 3AMEHWTL XONOCTLIE
UMK/bI NOCNEA0BATENbHOCTAMM UHCTDYK-

lMpoueccop MWKPOKOHTROMNEPa MOX-
HO OCBOBOAVTE OT HENPOW3BOLMTENLHBLIX
onepauuiil, ecni CHATb C HEero 3anaYy To4-
HOro BblOEPXWBAaHKA WHTEPBANOB BpeMe-
HUW, BO3NOXWE €€ HA BHYTPEHHWE TalMepbl
MWKPOKOHTpONnepa. 310 TpebyeTr Hanm-
4MA B MUKPOKOHTpONNEPE Kak MUHUMYM
Apyx 16-pa3pagHbiX TaAlMepoB, Ka¥OblA
N3 KOTOPLIX MMeeT ABea, a Ny4le Tpu 6noka
cpasHeHuA. OAuH Tarmep BeOET CYET
BPEMEHK BHYTPW CTPOKW, OPYIrON — BHYT-
pwv kagpa. HeobxoommMoCTs MCNONbL30BA-
HuA 16-paspagHbLIX TaliMepoe cBsizaHa ©
TEM, 4TO YMCNO NNKCENOB B CTPOKE W CTPOK
B Kagpe noYTW scerga npesbiwaet 256.
MNoNbITKM NPUMEHUTE BOCBMMPA3PAAHLIE
Tanmepsbl, MOHM3WMB HYaCcTOTY WX TaKTUpOBa-
HWA, 3a4acTy®d NPUBOOAT K BONnbLKUM
MOrpewHoCcTaM BbiAEPXNBAHUA HYXHbIX
WHTEPBANOB BPEMEHW W K MOMYY4EHWNIO CO-
obuleHnit spoae "HeaonycTuMeIin pexnm”
Ha 3KpaHe MOHWTOopPA.

O momeHTax BpemMeH#u, B KOTOpLIe Tpe-
Byerca M3MEHWTL YPOBHWM Ha BbIXOAAX

UMIA, BbINONHAOWMWX Ka- MWKPOKOHTpONnepa, Taiimepsl coobuwaoT
Tabnuua 1 e nn60 noneswbie Aeit- nporpamMMe NYTEM reHepauvu 3anpocos
= CTBWUA, Hanpumep, onpe- MpepsiBaHWUA NpU COBNANEHWUM COCTOAHMIA
Pasmep BuaMod oBnacty, nkc £40x460 Oensaowmx COCTOAHME CHETHbIX DErnCTPOB C KOWCTaHTamu, 3a-
Hactora cnenosatus nukcenos, My 24 KHOMOK YMPAaBAEHWA U NE-  FPYXEHHbIMK B PEFMCTPLI CPasHEHKMA npu
CrpouHan pa3sépTka peknioyalowKx Buoeope-  MHALMANM3aLMM Nporpammel. B oTBeT Ha
EAMHMLE M3MEPEHNA nKke MHKC *umbl. OQHAKo ANWTENb-  3aNpoChl NMPOUECCOP BLIMNONHAET KOPOT-
AkTuBHaA obnacre 840 26,667 | HOCTH MCMONHEHWMA TakUX Kue npoueaypsl 06paboTKM NpepbLIBaHui,
MNepegnan nnowagka 24 1 nocnenoBaTeNsHOCTEW B KOTOPbLIX M3MEHSET NOrMYecKne YPOBHK
CccH 96 4 NOMXHLI BbITh CTPOro paB- Ha BLIXOAAX MWKPOKOHTponnepa. 3JTo
3afHAs nnowagka 40 1,667 Hbl ONWTENBHOCTAM XO0- OCBODOXOAeT ona Opyrux 3a0ad Te camble
MNonHas cTpoka 800 33,333 NOCTLIX onepauuii, koto- 95 % nNpoueccopHOro BpeMeHK, O KOTO-
YacToTa pa3aeepTiu, U 30000 pbleé OHW 3aMeHaioT. Ha  pbix WwWna peyb BbilLe.
AKTUBHBIA yposeHs CCU HU3KMIA npakTuke caenars 370 A0- B GonblUMHCTBE CNyYaee OS89 CMEHbI
KappoBas pa3sépTtka BOMbLHO CNOXHO, MOTOMY BMAEOPEXWMMa A0CTATOYHO MNepesarpy-
EAWMHMLIA U3MEpPEHNs CTpOKa MC 41O (tlpal'MBHTbl npo- 3HNTh PETUCTPLI CPAaBHEHWA HOBLIMK 3Ha4e-
AKTVBHEA OGNACTD 480 16 rpamm, cOgepxalume npo-  Huamu., HegocraTtok 3Toro Bapwadta —
Mepeanss nNowaaka 18 0,6 Bepky kakwx-nubBo ycno- ans ero peanu3auuw tTpebyetca Gonee
KCM 2 0,067 BWIA, OOBINHO MCMONHAIOTCA  CNOXHBIA M A0POrOA MUKPOKOHTRONNEP.
BanHAA NNOWLAAKE o5 0,833 3a pas3Hoe BpeMms B 3aBu- MpuHuMNUansHas cxema nNpPUCTaABKK
MonHbIA Kaap 535 17.5 CUMOCTWM OT peaynbTatoe wsobpaxeHa Ha pwc. 1. MukpokoHTpon-
UacTora passeprkn, 1 57 143 nposepox. nep DD1 ¢dopmupyeT mmMnynsChl CUHXPO-
AKTVBHbIA ypoBEHS KCH HA3RHT Ewé oAWH HemoCcTaToKk  HM3auuu WM ralweHwd B COOTBeTCTEMM C
COCTOMT B TOM, 4TO Ana Tabn. 1 6e3 ncnonb30BAHWA TAaUMEpPOB.
Kax 4ol MalumMHHOW KOMaHAsl Npwu 3a0aH-
HOIA TAKTOBOIA YacToTe M3BECTHA, WX Chne- -~ R
OyeT CKOMMOHOBaTb Takum 06pa3om, 5 Ge
BCTAaBME NPWU HeoBXOAUMMOCTM XONOCTbie 5 Bo— VT2 yT4 VTE XS4
onepauur NOP, 4to6bl Nnporpamma name- Q6w o— BCB47 BCBAT BCBA7 DHB-15F
HANA YPOBHM HA BbIXOAAX MWUKPOKOHTPON- R
nepa CTporo B HeoBxoAWMble MOMEHTHI R RS 2/
BREMEHM. 7|2 7| 200
Ana To4Hoi peanmaauuuuneoﬁxo,n,n— 3/g E,
MbIX BDEMEHHbLIX COOTHOLLUEHWIA Xenarenb- { £
HO, 4TODbl TAKTOBAA HAGTOTAa MMKPOKOHT- 13 CCM§
ponnepa Gbina pasHa UNK B LEenoe YUcno VT4 VT3 VTS 1 o
pas Bbiwe F,.. Ho ecnm yyects ckopocT- @RLMLOOAQ@:RLMLOOAQ@RLMLOMO : Kew
Hbie BO3MOXHOCTW paccMaTpUBAEMbIX =104 o6y
MWKPOKOHTPO/INEPOB, CTAaHOBWTCA ACHO,
4TO MX MakCumanoHas TaKTOBAR 4acToTa R2 10k oD
HWKE 4aCTOTbl CNE0BAHUA MUKCEN0s Aa- RK ATtiny2313A-PU
Xe B camom NpoCTOM BUMOEOpexuMe C lzreserivcul Poo
napamerpamm, npegcraeneHHbiMA B p— K BLIE 20 DD1 PD1 3
Tabn. 1. B atoll cutyauun paspaboTka + pD2 (&
nporpamMmMsbl CONpsXeHa ¢ onpeaenéHHbI- | i o
mu Tpyaroctamu. Chnuilkom BonbLias 5B 18015”::_“ 100 W XTAL1 XTAL2
ONWTENbHOCTL MAaLMHHOTO UMKNa MOoXeT — | ! ZQ112 MMy
nomeLlaT GOPMUPOBATE MHTEPBANLI BPE-  Ppe. 1 |~ Kews 10 DD }ﬂ}

MEHW C AOCTATOHHOM TOYHOCTRIO.

Tem He meHee Nporpamma, HanucaH-
Has Ha A3blke accembnepa, B 60NbLUWMHCT-
Be cnyyaee obecneymeaer [OCTATOYHO
TosHoe cofnioaeHWe BCex NapameTpos
cuHxpocurHanos. Mioboi Asbik nporpam-
MWPOBAHWMA BbLICOKOrO YPOBHA WMCMNONL30-

cMeHbl Buaeopexumos Tpebyetca cywe-
CTBEHHAA KOPPEeKTWUPOBKA nporpammbl.
Kak BAPWMAHT, MOXHO XpPaHWUTE B NaMATH
MWKDOKOHTPONNEPA NporpamMmMel 48 Kax-
00ro N3 BUOOPEXMMOB W Bbl3bIBATE WX MO
mepe HeoBxopgumocTH.

3T0T BMOeopexuMm BbiBpaH Mcxogoa W3
TOrO, 4TO B HEM CNOCODHBI MONHOUEHHO
paboTate BCE MOHWTOPE C QOPMAaTOM
akpaHa 4:3. Ha MmoHuTOopax ¢ dopmaTtom
3kpaHa 16:9 no ero Hokam OCTAOTCA TEM-
Hble NMONoCkI.
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Puc. 2
Mporpamma mMUK-
Tabnuua 2 POKOHTpONNepa nog-
[ Paspsg Cocrt. | Paspsg | Cocr. roTosneHa W oTna- o11 100 O
SELFPRGEN 1 CKDIvVae 1 XKeHa C NomMoulbiD g g
DWEN 1 CKOUT 1 cucTembl paspabot- & o i B
EESAVE 0 SUT1 1 Kk BASCOM AVR. o5 o 625
SPIEN 0 SUTDo 1 PakTUYeCKK  OHa 0B o 2 050«
WOTON 1 CKSELS 1 npeacTtasnfeT coboii o o %‘ZQ’ 202 x
BODLEVEL2 | 1 | CKSEL2 1 odopmMneHHyl0 o g @ 2 he
BODLEVEL1 1 CKSEL1 1 npasunam 310K CHUC- g 020 10
BODLEVELO 1 CKSELD 1 Tembl accembnep- (Q
RSTDISBL 1 Hyi0 BCTaBky B "nyc- O
Tyio" BASIC-npo- |OR
rpammy. Kopgel w3 [0G c1 o-
BuaeocurHansl ¢ Bbixoaoe R, G, B aiina 640x480raw+ |op £ 5B
LAY B BMae M3MeHAIOWMXCA B uiTepBane  +_2313A.hex ponx- o o+
0...3 B HanpAxeHWit NONOXKMTENLHOW NO-  Hbl DbiThb 3arpyxeHsb
NAPHOCTM NOCTYNAIOT HA BXOAL 3MMATTED- B MPOTPaMMHYIo Na-  p. 3

HbIX NOBTOPUTENE Ha TpaH3ucTopax VT2,
VT4 1 VT6. Onun obecneynBaloT cornaco-
BaHue Bbixogoe LAY, nmeowmx 4OBONLHO
60onblWOE BLIXOAHOE COMNPOTMBIAEHME, C
HW3KOoOMHbIMKM (75 Om) BroeoBxonamm
MOHWMTOPA.

fAcAT BWMAEOCWMIHANKI B HYXHBIX WH-
TepBanax BPEMEHW 3NEKTPOHHBLIE KAKYK
Ha noneeblXx Tpauauctopax VT1, VT3 u
VT5. [na 3Toro Ha ux 3aTeBOpbLI Nogada
cMmeck MNyNsCoe rawenns (CMHK + KIrn)
NONOXWTENBEHOW NONSPHOCTW C BbiXo4a
PDO mukpokouTponnepa. B nHTepeanax
raleHa ykasaHHbie TPaH3UCTOpPbLI OT-
KPbIThI, U BEIXOALI MPUCTABKW COEAVHEHI
¢ 0BWKM NPOBOAOM HEPE3 Manoe Conpo-
TUBNEHWE WX OTKPLITbIX KAHaNOB CTOK—
WNCTOK.

B KOHCTPYKUWK NPUCTABKK MCNONL30-
BaHbl 3NemMeHTsl ON9 NOBepPXHOCTHOro
MOHTaXa, WMCKNIYEHNE — MWUKPOKOHT-
ponnep DD1 B kopnyce DIP28. Bmecto
yKazaHHoro Ha cxeme ATtiny2313A-PU
MOXHO WCMONbL30BaTk MNPAKTUHECKMK
noboi MUKPOKOHTpONnep cepuu ATtiny
nnu ATmega, Aonyckaowmii KBapLeByio
cTabunru3aunio TakToBOW 4acToTol. He-
obxopMMOo MWW NepekoMnuavpoBaTs
nporpammy nNoa 310T MMKPOKOHTROANED
M M3MEHWUTL TPACCUPOBKY NPOBOAOE HAa
neyaTHoi nnate. Ans MUKPOKOHTpONne-
poe, He umewwmx noprta D, npnaogrtcsa
nepeg KOMNUNAUWen OTKOpPeKTUPOoBaTL
nporpammy, 3amMeHWB B Heil pa3psgbl
nopta D nwbuimu paspagamu Opyrux
NnopTOoS.

MATb MUKPOKOHTPON-
nepa. Ero kowdwry-

pauma nonxkHa 6b6ITs 3anporpaMmupoBaHa
B cooTBeTCTBUK C Tabn. 2, roe 1 obosHa-
YaeT He 3anporpamMmupoBaHHbLIA pa3spsa,
a 0 — sanporpaMMUpOBaHHEIA.

MNevaTHas nnata pasmepamu BOx60 mm
ANA NPUCTABKKM C MWKPOKOHTPONNEPOM
ATtiny2313A-PU n3obpaxeHa Ha puc. 2,
a pasMelleHe aNemMeHToB Ha Held — Ha
puc. 3. Kpome Apyrvx aneMeHToB, Ha
nnarte AOONXHbl ObiTb YCTAHOBNEHLI
WeCTe NPOBONOYHBIX NEpEeMbIYEK W OBe
nepemblykM ANa NOBEPXHOCTHOro MOH-
Taxa.

TpaHaucTopel BCB47 moxHO 3ame-
HUTE MOOLIMK MaNOMOLWHEIMWU CTRYKTYPbI
n-p-n, a TpaH3uctops IRLMLO040 —
ManoMOWHBIMWA NONEBLIMKM C KaHaNnom n-
TMNA, A0NYCKAIWMMK YNpagneH1e norn-
YECKMMK YDOBHAMM HANPAXEHWA. 3ameHy
MM BCem cnegyet nopbupaTte cpegum
TpaH3ucTopos B kopnyce SOT-23, nHaye
NeYyaTHyw nnaty nNpuaerca nepenensi-
BaTtb. Passém XS1 (DHB-15F) npucrtaBkmn
COEOWHAIT C aHanorM4yHbiM PasbeEMOmM
MOHWTOpA CcTaHaapTHeim VGA (SVGA)
kabenem.

MpepensHas npocTota NPUCTaBKW
oBycnaenvMeaeT U CKPOMHBLIE BO3IMOX-
HOCTM TAKOro BapuaHTa conpsaxexuns LAY
¢ MoHuTOpOoM. OHa nO3BONAET NWWb
M3MEHATL UBET M APKOCTbL CBEYEHWA BCEWN
naowagun akpaHa MOHWTOpa B COOTBET-
CTBMKW C CUrHanamm Ha eeixogax LAY He
npenycMoTpPeHo HKM NoaepXaHMUA NoCTo-

AHHOMN APKOCTH 3KpaHa, HKW pa3faensHoro
ynpaeneHWa LBETOM W APKOCTRIO HE-
CKOMbKWX 30H Ha HEM.

Or pegakumun. Qaun NeYaTHoW nnars 8
opmare Sprint Layout 6.0 v nporpamma Munk-
pokoHTpOnnepa anpecy
ftp://ftp.radio.ru/pub/2017/06/cdul.zip
Ha Hatuem FTP-cepeepe.

e TCR no

ICdarom.ru —

WHTEpHEeT-Mara3mi—cKknag
npeanaraeT no OTAWYHLIM LeHam:
* MUKPOCXEMBI;
* TPaH3NCTOPLI;
anoaml;
pe3ncTopsl;
KOHOSHCATOPL,
MaKeTHbIE NNaTkl;
« aHTeHHel, GSM-moaynu;
« Kopnyca POA;
pa3Leémbl;
« TEPMOYCaAKY;
mMartepuansl ona nanku
c poctaskoi no Poccuui.
www.ICdarom.ru
8(985) 924-34-35
8(495) 781-59-24
info@icdarom.ru
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YBennuyeHue cpoka cnyxobl

CBeToaANOAHbLIX NiaMn
B. OJIEUHUK, r. Koponés Mockosckosi o6.

B HAacCTOdALLEE BPEMSA CBETOAMOAHLIE
CBETUNBHWKK BCE GONbLIE BHEADSIOT-
cA B ObIT Yenoeeka. XOTA NOCTENEHHO
LEHbI HA CBETOAMOAHLIE NAMITLI CHUXAIDT-
CH, OHW BCE eWE OCTalTCA CPaBHNTENBHO
BLICOKMMM. [103TOMY CBETOAMOAHLIE NaM-
Nkl KNTARCKOr0 NPOM3BOACTEA Yallle BCero
NPUBNEKAIOT BHMMaHWe noTpebuTenna ceo-
MM BHEWHWUM BMAOM M MEHbLUENA LLEHOWN.
Tem He MeHee OHM Aaneko He scerpa
OTNMHAKTCH NPOAOIKUTENbHbIM CDOKOM
HesoTkasHoii paboTel M NPOAYMAHHOCTBIO
KOHCTPYKUKMK. ABTOPOM CTaTbK B OAHOM K3
UHTEpHeT-marasnHoe Geina npuobperteHa
CBETOAMOQHAA Namna Cc 3aABNeHHON MOLLL-
Hocteio 18 BT (puc. 1). Ona peicteu-
TenbHO CBETWNA AOCTATOYHO APKO, HO NMpK
3TOM CWMABHO Harpesanack. MoXxHo BbiNo
NpeanonoXuTe, YTO CBETOANOAL — OOHW
M3 CamMbix YYBCTBMTENLHLIX K HArpesy ane-
MEHTOB namnbl, pabotanu co 3Ha4UTENb-
HbiM neperpesom. pW 3TOM BEHTMARA-
LMOHHbIE OTBEPCTHA B BUAE Y3KUX Npope-
3el, BLIMONHEHHBLIX B KOPMNYyCce nammnel,
asHO He obecneuneann el Heobxogumoe
oxnaxaeHue.

BckpbiTMe namnsl Nokazano, 470 B
Ka4eCTBE WMCTOYHWMKOB CBETa MNPOW3BOAM-
Tens ucnons3oean 36 ceeTOAMOA0E TUNO-
pa3smepa 5730, NpeanonoXUTENEHO Kax-
Ol MmowHocTeo no 0,5 BT, pacnonoxeH-
HBIX HA KPYrNOM OCHOBaHWW-TENNOOTROAE
TonwwHom 1 1 anamerpom 120 MM, Maro-
TOBNEHHOM W3 anloMWMHWEBOro Cnnaea
(puec. 2). Ceetogmoabl ObiNM BKNKOYEHLI
nonapHo-napannensHo, B NTore — BCEro
18 nap.

Dpaieep (ctabunusatop Toka) Ans
nuTaHnA CBETOAWOAOB BLINONMHEH B BMAE
OTOENLHOrO MOAYNA Ha nedar-
HOM nnate, MexaHW4yecku 3a-
KpPEernneHHon BHYTPKW LOKONLHOR
YacTW Namnbl, HE WMeLen
BEHTUNALUMOHHLIX OTBEPCTUHA.
Mpn Hanbonee BepOATHOM pac-
NONOXEeHWW NaMmnel M3Ny4aw-
Wel NOBEPXHOCTLID BHW3 Ha- |
rpeB BO3Ayxa B LOKONbHOW Yac- |
TM namnbl MakcumManeH. Takum
obpasom, ApaiBep HaxoauTca B
ewe donee TAXKENLIX YCNOBUAX,
vyem ceetoauoast. Mpw atom ans
obecnevyeHns aNeKTPU4ecKon
U30NAUMK OH NOMELWEH B Tep-
moycaxuneaemyo Tpybky. Cxema
Apaiieepa nokasaHa Ha puc. 3. |
B ero cocrae BxogsT ABa oKcua-
HbiX kOHOeHcatopa. Cyma no
MApKUPOBKE HAa KOPMYCe, OHK
paccyuTaHsl Ha paboTty Npu Tem-
nepatype Ao +105°C. MoxHo |
CMENno MNpPeanonoxXuTs, 4TO WX |
pabodyas Temnepatypa npeBbi-
LaeT 310 3HaYeHwWe. YkasaHHbole
obCcToATENLCTBA  MO3BONANM
caenate BbIBOA O TOM, 4TO B
3TOW Namne Kak ee apaneep, Tak
u ceeToguodbl pabortalT B
YCNOBUK 3HAYNTENbHBIX TEMME-
paTypHbIX NEpPerpysok.

Mpw cocTaeneHWn Cxembl apaiBepa
0coboe BHMMaHKe BoiNo yoeneHo onpeae-
NEHWIO BNEMEHTOB CXEMbI, 3a0al0WmMX TOK
UenoYku ceetToguonos. TUnel M HOMUHANLI
OCTanbHbIX 3NEMEHTOR CXEMbI HE onpeae-
NANKCE.

OcHoBa apaleepa — CNeUWanu3upo-
BaHHan Mmukpocxema BP9833A npovzeoa-
cTBa komnaHum Bright Power Semicon-
ductor [1, 2]. Tok cBeToAMOAOB 3afdaH C
NMoOMOULLI0 OaT4Mka Toka, KOTOPLIA Co-
CTAaBNEH N3 ABYX BKMOYEHHBIX Napannenb-
HO pe3ucTopoB Resl W Res2 conpoTtuene-
HuamK 1,6 1 1,8 Om,

Bbino pelweHo yMeHbWWTb TOK Yepe3
ceBeTopMonbl. EcrecteeHHo, npu 3aTom
CHUXAETCH 1 APKOCTb Namnbl B LENOM.
3apada 3akni4anack B HaxoXaeHwW on-
TMMansLHOro GanaHca Mexay APKOCTbIO

Puc. 1

namnel U yBenu4eHWem cpoka eé cnyxobsol.
CnenyeT OTMETWUTL, YTO Kakoro-nnbo To4-
HOMO KpuUTepus, MOZBONAKLWEro pewunTs
3Ty 3agady, HeT. Hackoneko 370 yaanoce
aBTOPY, MNOKaXeT BPemMs.

CHM3KWTb TOK YEpEe3 CBETOANOABLI MOX-
HO, YBENWYWUB CONPOTUBNEHWE AaTyuka
Toka. [ina 3TOro Hafo nepepesars neyar-
HbIl NPOBOAHKMK, MAYLIMIA OT Belxopoe CS
(BbiBOALI 7 1 8) MmuKkpocxembl DAT k peauc-
Topam gatymka Toka Reg1 v Reg2, U yoTa-
HOBWTEL AONONHUTENLHBIR peancTop R, (Ha
puc. 3 euigeneH ueeTtom). s namepeHns
TOKa 4epes CBeToanoabl Obin EpEMEHHO 1
aHanorv4Ho ycraHoened pesuctop R,
conpotuBneHnemM 1 Om 1 MOWHOCTBIO
0,5 B, 310T pe3ncTop He BNWAET Ha TOK B
uenv CBeTOAMOA0E, NOTOMY 4TO Apansep
obecneuynBaeT crabunuaaumio Toka, Teky-
WEro Yepes Hee, a He HanNPsXKEHWE Ha Hell.
Mo 3agepilueHMiA MamepeHnid peauctop R,
cneayet yoanutb, 3aMeHWB ero Npoeonoy-
HOK NEPEMBIYKONA.

Mocne nogokNYeHWA NaMMbl K CETH
nepemenHoro Toka 230 B 6einn npoeepe-
Hbl M3MEPEHWMA TEMNEPATYPLl TENNOOTBO-
pa4epes 0,5, 1, 1,5 1 2 yaca paborsl. 31O
Be1n0 caenaHo ons Belbopa ONTUManeHOro

Conpotuenenue | Tokuepea | Temnepatypa
peanctopa R;, [cBeTogMogsl,| TennooTacaa,
oM MA °C,

2 73 48
1,8 76 49
1,5 84 51
1,2 98 55

1 104 57
0,82 114 59
0,68 125 63
047 144 69
0,33 157 74
0,22 177 81

0 234 97

HOMMHAanNa peswWcrTopa OartynMka Toka, a
TaKxe onpegeneHns OUHaAMWKK M3MeHe-
HWA TemnepaTypbl TENNOOTBOAA Ramnbi.
MNonyyeHHele pes3ynsTaTkl NPUBEOEHLl B
Tabnuue.

Mo pesyneTatam NpoBengH-
HbIX paboT MOXHO CaenaTs cne-
OYiOULMe BLIBOAbI:

— npownasoauTtenu (B 6onbk-
WWHCTBE CNy4aee KWUTaWCKue)
HELOPOrMX CBETOAMOOHBLIX Namn
AOBONbHO 4acTo npuberawT K
WMCNONb30BAHWID 3INEKTPOHHbLIX
KOMMOHEHTOB B YCNOBWAX, He
COOTBETCTBYHOWMX WX TexXHW-
YECKUM XapaKTeEPUCTUKaM;

— TemnepaTypa TennooTeo-
Aa namnsl He3 AoNONHWTENLHO-
ro pesuctopa R, pocturana
| +97 °C. OyeBuaHo, 4TO Temne-

paTtypa KpucTanioe cBeToauo-
' poe ewe Oonbwe. Mpn 3Tom
NPpoOW3BOOMTENKM CBETOAWMOA0B
| PEKOMEHAOYIOT OrpaHrM4MBaTth
| BEpxHWIA npegen wx pabodei
| Temneparypsl 3Ha4YeHUem
| +85 °C;
| — TemnepaTypa TennooTeo-
fa B npouecce paboTul ycta-
HaenMBanacb O4eHb GBLICTPO W
| CO BpeMeHem MeHANack HeaHa-
YUTENLHO;

— B HepopaboTaHHO namne
| 3HaYeHWe najeHuAa Hanpsxe-
HWA Ha Kax ool Nnape cCBeTOANO-
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nos — okono 3,15 B. Moatomy cymmMapHan
mowHocTb P=0,234-3,15-18 = 13,3 BT, 410
MEeHbLUE 3aABNEHHOrO NpoW3soovTenem
3HadYeHusa 18 BT,

— NpW yMEHbLUEHWK TOKA 4epe3 Cee-
TOAMOAObl APKOCTL NaMIMbl CHWMXABTCH, HO
yBENMYMBAETCA CPOK €€ cnyxObl, no-
CKONbKY CHUXaeTcsa Temneparypa. Boibop
ONMTUManNbHONO COOTHOWEHWA MEXAY 3TK-
MK NapaMeTpami JONXeH CAenaTk Nofb-
30BaTenb namnbl. ABTOp BbiGpan conpo-
TUBNEHWE AO0NONHWUTENBHOrO pe3ucTopa
okono 0,5 Om. B coenaHHbli paspes npo-
BOOHWMKA, naoywero ot Boisoaoe CS (BbIBO-
Abl 7 1 8) MMKPOCXEMbI K PE3UCTOPAM OaT-

yuka Toka Res1 1 Res2 BNk yeTaHOBNEHBI
ABa BKNOYEHHEIX napannensHo pesuc-
Topa no 1 OM ana NOBEpPXHOCTHOrO MOH-
Taxa Tunopasmepa 1206;

— WM3MEHSS CONPOTUBNEHWA PE3NCTO-
poB Rcs1 m Reg2, TOK 4epea cBeToanoasl
MOXHO YBEMMYUTL A0 YCTAHOBNEHHOMO
Nnpon3eoauTENEM MUKPOCXEMBI MakKCK-
ManeHoro aHadenua — 350 mA. Ita BO3-
MOXHOCTbE MOXET DbITe MCNonsL30BaHa B
ApYryux NpoekTax B cny4ae MCNonb3oea-
HWA OpalBepa Ha OCHOBE MWKPOCXEMBI
BP9833A. OpgHako Ana namnel, paccMmar-
pwBaeMoil B cTaTee, 3TO Heuenecoob-
pasHo;

YCTPOUCTBO AN HakKaJsia cBeuu
MUKpoABUraTenem BHYTpeHHero
CropaHuvs C KanunbHbIM

3dXUraHmem

0. UJIbUH, r. KazaHnb, TarapctaH

1) aBuratenax BHYTPEHHEro CropaHws

» (ABC) ¢ KanuWnbHbIM 3aXuraHuem,
NPMMEHAEMbIX B aBwa-, aBTo- U CyAOMO-
nenuame [1—4], BocnnameHeHue Tonnm-
BOBO30YLUHOW CMECK B KaMepe CropaHus
NPOMCX0AMT OT YCTAHOBNEHHOW Ha ronoe-
KE UMNMHAPa MMHWATIOPHOW CBEYM C Ha-
Kanueaemoi cnupancio. B 3asucumocTtu
OT TWMNa CBe4Yr e€ cnupanb, M3roToBNeH-
Has K3 XapoynOpHOW, Kak npaewno, nna-
TUHOMPWUAOMEBOW NMPOBONOKKM, WMEET COo-
npoTtueneHuwe 0,5...2 Om. Bo Bpema nycka
OBWraTens Ha CBe4y noaalT nocpen-
cTBOM ObLICTPOCBEMHOIO KOHTAKTHOIO
npucnocobneruna HanpsaxeHwe 1,5...2,5 B
OT BHELWHEro UCTOYHMKA 3NEeKTPONMTaAHMA
(akkymynaTopa wnu Batapen Cyxux ane-
MeHTOR), oBecne4ymBalOWero pasorpes
cnupanu Tokom 1...5 A 0o ceetno-kpac-
HOro userta kaneHwsa. [locne Havana
YyCTOM4v1BOK paboTel ABMraTena MCTOYHMK
INEKTPONMTAHWA OT CBEYK OTKNKHYaI0T,
cnipans e CBe4Yyd OCTaéTCcA packanéH-
HoWM Gnarogaps BbICOKOW Temnepartype
rasoe B UMNMHAPE ABUraTens.

O6blyHO oBOpyagoBaHWe ANA Hakana
caeqYr moaeneHsiXx 1BC, KpOMe UCTOYHKMKA

3NEKTPONUTAHWMA WM KOHTAKTHOrO Mpucno-
cobneHua ona NOAKNIOHEHMS K Hel, co-
OEPXUT peocTtaTt, Perynupylowmin ToK
Hakana ceBedu, amMnepmeTp, KOHTponu-
PYIOWWA TOK Hakana, BONLTMETP, Wame-
pRloWwMiA HanpskeHne Ha ceede [1, 3].
Hepocrartok atoro obopynosaHma — HM3-
Kad cTabUNBEHOCTE TOKA Hakana CEedyun 13-
3a €ro CywecTBEeHHOW 3aBMGMMOCTM OT
HaNPAXeHWA NCTOYHUKA 3NEeKTPONUTaHus,
CNEefiCTBMEM HEero SIBNAeTCH 3aTpyaHEH-
HBIA Myck aBuratens. Kpome TOro, aeto-
HOMHBIE MCTOYHMKI ANEKTPONWUTAHWA Ha-
npsxeuvem 1,5...2,5 B, npurogHsie no
TEXHUYECKWMM XapakTepucTUkKam M yCcno-
BWAM 3KCNnyaTauuu ANA Hakana Ceeuqn
mogensHblx ABC, B yactHOGTH, Hanbonee
nogxogsumMe anNs 3toi uenu cepebpaHo-
LUWMHKOBbLIE akkymynatopbl [3], TpyaHo
npuoBpecTn MK OHKM CAULLKOM O0POrA.
Mo 3TON NPUYNHE B KAYECTBE MCTOYHKM-
Ka 3NeKTpPonuTaHua 8 cocTaBe obopyno-
BaHWA ON1A Hakana ceeYn MoaeneHeix ABC
HEpPeOKO WMCMNONb3YKT LWWPOKO PAcrnpo-
CTPpaHEHHbLIE ABTOMOBGWMNLHBIE aKKyMyna-
TopHbie Gatapeu (AKB) ¢ HOMWHaNbHBIM
HanpsxeHnem 12,6 B. Mpu atom Hanpa-

— B KaKOM TemnepaTypHOM pexume
paboraeTr apadeep, BLIACHWTL HE yOa-
NOCb, TAaK Kak OH MONHOCTLY M30NMPOBaH
M HaxoOMTCH BHYTPW KOPMyca namnbl.
BrnonHe BepoATHO, 4TO ero TemnepaTypa
BCE Xe npeBuiwaeTt aonyctumele +105 °C.
Oba okcupaHbix koHwpgeHcaTopa (C1 un C3)
Apaisepa BbiNKM M3rOTOBNEHbI HEW3BECT-
HbIM NPOM3BOAMTENEM, H4TO NO3BONAET
COMHEBaTLCHA B HaAEXHOCTW ux paboTbl.
Y1066 YMEHLLUWTE BEPOSATHOCTE MX OTKA-
3a, KOHAEHCaTopsl BbINKM 3aMeHeHb! aHa-
NnorudHsiMu Bonee HagEXHoOro NPoOW3Bo-
autens (Jamicon),

— NOAX0A HEeKOTOPLIX NPOM3BOAMTE-
nen K W3roTOBNEHWID CBETOTEXHWYECKOW
npoaykuun (Apkas, HO HemonroseqHas),
npeaHaMepeHHo WrHoOPWPYIOWWIA BONPO-
Cbl HAAEXHOCTW MPOAYKUWKM B npouecce
akcnnyaTtaumm, He cTons BGeaobuaeH, kak
KaXeTca Ha nepsewlid Barnad. Npu cpaBHu-
TenbHO BLICOKMX LEHax Ha CBETOAWOAHLIE
WCTOYHWKK CBETA, MO CPaBHEHWIO C ApYTKn-
MK, BbICTpLIE OTKA3bl CBETOAMOAHLIX
namn noapsiaknT JOBEpPUe K HUM noTpe-
buTens.

JINTEPATYPA

1. BP9833A — http://www.bpsemi.
com/en/product_result.php?id=152
(01.02.17).

2. lpaiBepsl  BbICOKOBONLTHbLIX CBETO-
avopnoe Ha BP9833A. — http://9zip.ru/
aliexpress/high_voltage_led_driver_bp-
9833a.htm (01.02.17).

XEHWME AN Hakana CBEe4W CHUMAKT C
OpHOW mAn aByx GaHok AKB, a nonHoe
HanpsxeHwe Garapew WMCNOAL3YIOT ONA
NUTaHWA cTapTépa, NPoKPYYMBaouLero Bo
BPEeMS MyCcka KONeH4aTbli4 Ban MOAEeNLHO-
ro ABC [1, 3].

OpHako coeBpemeHHble aBToOMOBWNb-
Hble AKB, kak npaenno, He UMEeKT BHEeL-
HWX TOKOOTBOOOB OT OTAENbHbIX HAHOK,
noaTomMy NpW UCNoMNL30BAHKMK UX B COCTa-
ge 0DOpyoOBaHWA ONA Hakana CeBe4vn
moaensHelx OBC Manuek HanpsxeHws
racaT Ha peocTare, 4TO NPUBOAUT K
HEeNpPoM3BOAMTENLHLIM NOTEPAM INEKTPU-
4eckorn aHepruw. Hanpumep, npw TOKe
Hakana ceeyu 3...4 A n HanpsaxeHuu AKB
12,6 B napeHwe HanpsxeHWs Ha peocTate
pocturaet 10 B, a paccenBaemas Ha HEM
mowHocTs — 30...40 Br, 410 conocraem-
MO C MOWHOCTLIO 3nekTponasansHka.

OTtHocutensHo eeicokmia KN npw pa-
6ote o1 AKB HanpsaxeHuem 12,6 B umeior
yCTpolcTBa, NpepioXeHHsie B [5—7).
Nepeoe 13 Hux [5] npeobpasyeT nocpea-
CTBOM  WHTErpantHoro WWUPOTHO-UM-
nyneCHOro npeobpasoeatens nonHoe
HanpsaxeHwe AKB B crabunuanpoeaHHoe
noctoaHHoe 1,5...2 B, nameHana koTopoe,
pPErynnupyloT Hakan ceedn. Annapatbl,
onucaHHbie B [6, 7], NUTaloT cBeYy Npamo-
YronbHbIMKW  UMMOYNAbCAMKW, amnnuTyja
KOTOpbIX GN13ka K NONHOMY HanpPAXeHWo
AKB, npwv aTom B Magenuu [6] Hakan pery-
NVPYIOT U3MEHEHWEM CKBAXHOCTW WUM-
NyNbLCOB, CREAYIWKX ¢ YyacTtoTom 50 My, a
B [7] — “3ameHeHmem 4acToTel Cnegoea-
HWA. Bcneacrane TennoBOW MHEPUMOHHO-
CTW CrMpanb CBe4n, nuTaemas MMmnynsc-
HBIM HanpaxeHuem, He ycrnesaeTt nepe-
rPeTLCA 3a BPEMS MPUIOXEHWA NOJHOro
HanpsaxeHua AKE 1 He ycneeaeT oCThITk B



nayse mexay Mmnynscami. B peaynstate
Ha ceeve, paboTalWen Kak nHTerparop,
YCPEOHAILWWA No BpeMeHn nogaeaemoe
Ha Crupane WMMYNLCHOE HanpsXeHue,
nopaepxuMeaeTca HeobxoaWmblil NOCTO-
AHHBLIA Hakan. Mockonbky B yCTPOWCTBAX
[5—7] nonynpoBOAHWKOBEIA peryavpyo-
WWA 3nemeHdT QYHKUMOHWPYET B KNloye-
BOM peXxXuWmMe C ManbkiM NnageHnem Hanps-
KEHMA MEXOY BXOAOM W BbIXOAOM B
OTKPLITOM COCTOAHMK, HA PErYNUPYIOLWEM
aNeMeHTe paccewBaerca B BuAe Tenna
AWLLBE HE3HA4YMTensHasa MowHocTs AKB.

nayabl Mexay HumMu. MHTepsan perynupo-
BaHWsl TOKa Hakana CBeYM — HEe MeHee
1...5 A, OTKNOHEHUE €ro OT YCTAHOBNEH-
HOrO 3HAYEHWA NPU M3MEHEHUW HanpsKe-
Hua AKB ot 10,5 po 14,8 B — He Donee
5 %. MNpY KOPOTKOM 3aMblKaHWKW B LEMNK
Hakana cee4u, NOSBNeHWM B 3TOA Uenn
NMOCTOAHHOrO HanpaxeHus, obpeige, pas-
paoke AKE npepnaraemoe yCTPOWGTBO
BnokupyeT noaady HanpsxkeHus B Lenb
Hakana ceey4n W NoJaéT CBeTOBOW asa-
pPUiHbLIA curHan. Mpubop 3awWMWEH ot
noakmodeHna Kk AKBE B HenpaBunbHOR
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Hepocratok 6noka nutanua [5] —
OTHOCUTENLHO Y3KMIA MHTEpBan perynu-
poBaHWA Toka Hakana ceeum (1,5...3 A),
4YTO OrpaHU4MBAET YWCNO TUNOB CBEYEN,
KOTOPBIE MOXHO OT Hero nutatb. [lpe-
obpasoeatens [6] HeHagéxeH B pabore,
NOCKONBKY HEe 3aluMiéH 0T KOpPOTKOro
3aMbIKAHWA B UEMM HArpy3kw, BbiBOAFA-
uLero ero 1ua cTpos. Hakan cee4u, nurae-
MO OT ycTpolcTe [6, 7], cywecTBeHHOo
3aBucuT OT Hanpsxewna AKB, 4to aB-
NAETCA X HEAOCTATKOM, 3aTPYOAHRAOWMM
nyck peuratena. Kpome Toro, atm ycr-
poilcTea He obecnedneadT GezonacHoOM
3KcnnyaTaunM CBEYM: CNM B CUNy Tex
MM MHBIX MPWMYKMH, NOBNEKWMKX 3a coboit
BO3HWUKHOBEHWME aBAPWHMHOW CUTyauuM,
perynupylowmii anemeHT 6yaeT nocro-
AHHO OTKPHLIT, B UEMb HakKana CEe4W
nocTynut nonHoe Hanpsxenwe AKB, B
peayneTaTte 4ero eé cnupans BulAAET U3
CTpOA.

MNpepnaraw ycTpolcTBO ONA Hakana
cee4n moaensHeix [IBC ¢ kanunsHeiM 3a-
KuraHvem, ceBoBOOHOE OT YKa3aHHbIX
HepnoctaTtkoe. OHo paboTaer oT cTaprep-
HOI aBTOMOBKMNBHO AKB ¢ HOMKMHANBHBIM
HanpsxeHwem 12,6 B u nutaeT cBe4y
(PMKCHMPOBAHHBIMI M0 AAWTENBHOCTH NPA-
MOYIONBHBIMKW  UMNOYNBLCaMKM CTaGHﬂHSH—
POBaAHHOr0 HaNpPAXeHWa aMnaInTynoi
5...7 B ¢ peryampyemoin AnuTenbHOCTLIO

MONAPHOCTHM, OCHAWEH CBETOAMOAHBIMW
WMHOWKATOPaMIU PEXMOB paboTkl U CTpe-
NOYHbLIM  M3MEPWMTENEM TOKA Hakana
ceeyn. lpenycmoTpeHa BO3MOXHOCTb
onepaTuBHOro KoHTpona pabortocnocob-
HOCTK ycTpoicTea 6e3 noaxknioyYeHus
cBeyn. MNpubop BbINONHEH Ha AOCTYNHOMR
anemMeHTHOK Baae, NPoOCT B HAanaxXWeaHuu
W ctabunex B pabote.

CTpykTypHas cxema npubopa npej-
ctaeneHa Ha puc. 1. OH copepxuTt cne-
aywowwre GyHKUMOHANLHBIE yankl 1 ane-
MeHTbl: Al — y3en 3awmMTel OT NoAKNI0Ye-
HuA AKB GB1 B HenpasunbHOW nonap-
HOCTH; A2 — y3en KOHTPONSA HanpsaXeHus
AKE; A3 — dopmuposatens MMIynsca
aanycka; A4 — ctpobupyemelit cTabunum-
3aTOp HAaNpAXeHus; A5 — noporoeoe ycT-
poitcTeo; DA1 — cTabunusatop Hanpsxe-
HuA nutaHua; DD1 — TpeéxexoooBobiiA
noruv4yecknini anemeHt "WNKW"; DD2 —
OBYXBXOAOBLIA NOTMYECKUIA 3NEMEHT
"MCKNOYAKOLLEE UNKX", DD3 — npyx-
BXOOOBbLIM JlOrM4yecknii anement "UT;
DD4 — RS-tpurrep; G1 — reHepartop
I'[DﬂMOyl’OJTbeIX MMNYNLCOB HAMPAXEeHWA;
K1 — anektpomarHutHoe pene; S1 —
ANEKTPOHHBIA KN4, YCNOBMMCA CHATATL,
4TO Y NOruyeckux anemeHtoe DD1—DD3
BEPXHWUIA (MO Cxeme) BX04 — NepBLIiA, pac-
MONOXEHHLIE NOA HAM — COOTBETCTEBEHHO
BTOPOM W TRETKHIA.

Nepeknoyarend SA1 ("Bkn. — Bbikn.™),
SA2 ("Pabota — KowWTpone") M KHOMka
SB1 ("Myck”) — 3nemMeHTsl ynpasneHns
paboToit npubopa, ceetoanons HL1
("Mutanme”), HL2 ("Bnokuposka”) n HL3
("Paspsoka AKE") — anemeHTsl MHOWKa-
umn. CoeguHutene XT1 npegHasHaueH
ana nogknoHeHusa k npubopy AKB GB1, a
XT2 — k ceevam HakanueBaHva EK1.
Poaetka XS1 ("KoHTpons™) — KOHTPONL-
HbI Bbixog npubopa. [NepemeHHbIin pe-
ancTtop R1 ("Hakan") — perynatop Toka
Hakana cee4u, peanctopsl R2, R3 —
TOKOOrpaHuyreawwme, R4 — wmuraTop
ceeyn Hakanueauws, Amnepmetp PA1 —
M3MEPUTENE TOKA HAKANA CBEYM.

MNpubop pabortaet cnepyowmm obpa-
3om. lNocne 3amblkaHWs KOHTAKTOB Bbl-
knoyatens SA1 co exopa GyHKUMOHANb-
HOro yana Al Ha ero Beixog nocTynaer
HanpsxeHwe AKB GB1 (+12,6 B), npu
3TOM 3aropaervca ceetoamon HL1, a Ha
BhIXOAe cTabunmaaropa HanpsaxeHua DA
noaenaeTca Hanpaxenue +9 B, Heobxo-
avmoe ans paboTel OCHOBHBIX (YHKLKWO-
HanbHbiX y3noB npubopa. Ecan nonap-
HOoCTe nogknioveHus AKBE GB1 He eepHa,
ceeToguon HL1 He roput, a HanpaxeHune
Ha BeIxoae GyHkUWOHaNLHOro yana Al
otcytcTeyeT. Ecnn roput ceetoavon HL1
u HanpaxeHwe AKE GB1 B Hopme (He
menee 10,5 B), ceetoamon HL3 He ropwur,
npy 3TOM HaNPAXEHWE Ha BbIXO4E QYHK-
uMoHanLHoOro y3na A2 WMMEeeT HWU3KWi
NOrMYeCcKnin ypoBeHs.

MNocne nopayn HanNPXeHWa NUTaHKuA
npubop 3anyckatoT 8 paboTy KpaTkoBpe-
MEHHbIM HaxkaTuem Ha kHonky SB1. MNpu
rnepeoHayYanbHo  OTNYWEHHOW KHOMKe
yepes ee 3AMKHYTEIE KOHTAKThI HA HEpBbIﬁ"I
Bx0A4 hopmmpoBaTENa MMNYNLCa 3anycka
A3 nocTynaeT HanpPRXeHWe HW3KOro Noru-
4eCKOro YpPOBHSA, B PE3yNbTaTe 4ero Ha ero
WHBEPCHOM BbIXOAE NPUCYTCTBYET Hanps-
XEHME TaKKe HWM3KOro YypoBHA (30eCb U
panee Cnoeo "norm4eckuin” B Ha3BaHUAX
YPOBHEM, a8 B HEKOTOPbIX MECTax U CNOBO
"HanpsKeHne” ONA KPaTKkoCTH ONyULIEHb! ),
a Ha nNpsMoM — Bbicokoro. lMepewid K13
3THX CUIHANOB NocTynaeT Ha BxoA R Tpur-
repa DD4, a eTopoit — Ha BTOPOW BXOQ
nornyeckoro anemedta DD3, pazpewan
NPOXOXAeHWe Ha BbIXOA Nocneaoeartens-
HOCTK NMPAMOYIroNbHBIX MMMYNLCOB, Chop-
MWpOBaHHbIX reHepaTopom G1 v npowen-
WKMX 4Yepea norvdecknii anemedt DD2.
MepBbIn Xe NMNYNLC HaNPAXEHWA BbICO-
KOro YPOBHA, MOCTYNMBLUKWIA Ha BXO4 S
Tpurrepa DD4, ycTaHasnueaeT €ro B efum-
HWYHOE COCTORAHME, B KOTOPOM Ha ero
NPAMOM BbLIXOAE MPUCYTCTBYET BbICOKMA
YPOBEHE, 8 HA UHBEPCHOM — HWU3KWA.

C npamoro esixopa tpurrepa DD4
BbICOKMI YPOBEHL MOCTYNaeT Ha TpeTuH
BX0A4 noruyeckoro anemedta DD1. B pe-
3YyNbLTATE HA €ro BbiXxOAe MNOABNAETCH
TaKxe BLICOKMA YPOBEHb, KOTOPLIKM Noaa-
ETCH Ha YynpaensawWwMiA BXxoa cTpobupye-
Moro crabunuaartopa HanpsxeHua Ad u
Bnokmpyet ero paboTy, peaynsTatom 4ero
ABNAETCA OTCYTCTBME HANPAXEHWA HA €ro
BbLIXOOE.

3nekTpoHHbIA Koy S1 npu Hanndmm
HW3KOro YPOBHSA, MOCTYNaloWero Ha ero
YNpaenalowWwmiA BXo0 ¢ MHBEPCHOMO BbIXO-
na Tpurrepa DD4, aameikaetca. B peaynb-
Tate pene K1 cpabaTLiBaeT, U ero KoHTaK-
ol K1.1 oTtkniovator ctabunuzarop Ad ot
AKBE GB1 w noaxno4arT K HEW uens
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R2HL2, Bknioyas Tem cambiM CBETOBOIRA
curHan "Bnokunpoeka”. B aTom cocToaHuK
npubopa uene Hakana cee4n EK1 obec-
TO4EeHa.

Mpu HaxaTuu Ha kHonky SB1 Hanpsaxe-
HWE HM3KOro YPOBHSA NOCTYMNaeT Ha 4pYyron
Bx0f4 (POPMUPOBATENA MMMYbCa 3arnycka
A3. B peaynetate Ha ero npamMomM Beixoae
NOABNAETCA HW3KWA YPOBEHb, 8 Ha MWH-
BEPCHOM — BbICOKWA. [epBbid nocTynaer
Ha BTOPOWM BXOA NOrM4ECKOro 3femeHTa
DD3, v Ha ero Bbixoae (M COBAMHEHHOM C
HumM Bxope S Tpurrepa DD4) nosenseTcs
HanpaAXeHWe Takke HWM3Koro yposHsa. B
ato xe Bpewms Ha Bxon R Tpurrepa DD4
NOCTYNaeT BbiCOKWI ypOBEHL C MHBEPCHO-
ro Buixoga cdopmupoatens A3, M OH
nepekioyaeTca B MNPOTUBOMONOXHOE
(Hynesoe) COCTOAHKWE: TeNepb Ha NPAMOM
BLIXOAE Tpurrepa YycraHasawBaeTcH
HanpsXeHne HW3KOro YpPOBHA, a Ha MH-
BEPCHOM — BbiCOKOro. log aeictamem
ATOr0 CWrHana anekTPOHHbIK KN4 S1
pa3mbikaeTcs u pene K1 otnyckaer, BHOBb
nogknioyan crabunuaartop A4 k AKBGB1n
OTK4aRA OT Heé ceeToamoa HL2.

B atom coctoaHuv npubopa Ha nep-
BbliA U TPETWIA BXOAbI NOMMYECKOro 3ne-
meHTa DD1 nogaHo HanpsXkeHWe HUM3KOoro
YPOBHA (COOTBETCTBEHHO C BbixoAa (pyHK-
LUMOHANLHOro yana A2 u ¢ NpamMoro Bbixo-
na tpurrepa DD4), a Ha BTOpPOW NOCTY-
MawT NPAMOYTONbHbIE NMMYALCHI C BbIXO-
na redepatopa G1. Mmnynscel C BeIXOAA
anemeHTa DD1 noctynaoT Ha ynpaensw-
wikin Bx0A, cTabunuaaropa A4, U OH HauKn-
Haet GopMUpoBaTL CTabunu3MpoBaHHoe
MMNYNbCHOE HanpsxeHwe, NPOTWUBONO-
NOXHOE Mo §aze BbIXOOHBIM MMNYNLCaM
HanpsxeHus redepatopa G1. C Beixopa
cTtabunn3aropa 3T0 HaANpPAXeHWe NnogaeT-
cq 4epes peanctop R3, amnepmetp PA1 1
3aMKHYTbLIE KOHTaKThl NepekniYarens
SAZ2 B uens Hakana cee4n EK1.

Mpn NpeebiUEHMM HANpPsSXKEHWEM Ha
cBeYye 330aHHOro YpOBHA NOpOroeoe
ycTponcTeo A5 HaqvHaeT opmMMpoBaTthb
NPAMOYrofbHbIE MMMAYALCH!, COBNapaio-
wwe no dase c umnynbLcamu, BoipabaTsi-
BaembiMu reHepatopom G1. 3Ttk gge
nocnenoBaTensbHOCTH MUMNYNBECOB NOCTY-
NalT Ha BXOObl NOrMHYECKOro 3NemeHTa
DD2, u Ha erc ebixope GOpMUpYeTCA
HanpsXeHne HW3KOro YPOBHA, KOTOpoe
nooaéTcs Ha Mepeblid BXOO NOTMHYEcKoro
anemeHTa DD3. B pesynsrare npu Haxa-
TOW KHOMke SB1 Ha obowux Bxopmax 3TOro
anemeHTa, a cnefoBaTencHoO, W Ha ero
BbIXOAE, M COOTBETCTBEHHO Ha Bxoae S
TpUurrepa DD4 dopmupyeTcs HanpsxeHue
HW3KOro YpPOBHA.

Mpwn otnyckavuu kHonku SB1 Ha BTO-
poMm Bxoae norudeckoro anemexta DD3
BHOBb NOABAASTCA HANPAXKEHWE BICOKOrO
ypoeHsa, a Ha exoge R Tpurrepa DD4 —
HW3KOro. MNpyW 3TOM COCTOAHWE TpUrrepa
HE WM3MEHSeTCH, MOCKONbKY Ha MNepBoM
exone anemeHta DD3, a cnepoBatensHo,
1 Ha ero BbIXoAe, COeAUHEHHOM C BXOOOM
S tpurrepa DD4, B 310 BpEMSA NMPUCYT-
CTBYET HanpsxeHwe HW3KOoro yposHs. B
peaynwrate npubop rotoe Kk pabote — B
uenb Hakana ceedn EK1 nopatotcs nps-
MOYIonbHbIE UMMYNLCHLI CTABMNN3UPOBAH-
HOrO HanpaAXeHws GUKCHUPOBAHHOW AnK-
TENBLHOCTW C PErynupyemsiM BpemeHem
nayabl MEXAY HUMMK,

Mpn KOpPOTKOM 3aMblkaHWK B Lenw
Hakana CBe4M HanpaxeHwe Ha BXoAe

nMoporoBoro yctpoictea A5 craHoBuTCs
pPaBHbLIM HYNIO, @ HA ro BbIXOAE NOABNAET-
CH BLICOKWMIA YPOBEHb, KOTOPbLIW NOCTynaet
Ha BTOPOM BXOQ NOTrMYECKOro anemeHTa
DD2. Ha ero nepgbii BXo4 NoaatoTes MNpa-
MOYFOAbHLIE MMMYNLCEI HANPAXeHna ©
Bbixoaa reHeparopa G1, koTopbie, npoias
4yepes norndeckuit anemedt DD2, nHeep-
TUPYIOTCH WM MOCTYNAIT Ha NepBbiid BXOM4,
norunyeckoro anemexnta DD3, Ha BTOpOM
BXO/AE KOTOPOro B 3TO BPEMS NPUCYTCTBY-
€T HanpaAXeHWe BLICOKOro YpOoBHA, paspe-
Wwawnwee nNpPoOXoXOoeHWe MMMyNbCOB Ha-
NPAXEeHWA C NepBOro BXoAa Ha BbIXOA,
MNepBbl e UMNYNLC HaNPAXEeHWA BbICO-
KOro ypOBHSA, NMOCTYNMBWMWA C Bbixoga
anemedTta DD3 Ha exop S Tpurrepa DD4,
yCTaHaBNWBAET ero B e 4MHWYHOE COCTOR -
HWMe. BbICOKMIA YpOBEHL C €ro npaMoro
BbIXO£a NPOXOQUT Yepes Normdeckunii ane-
meHT DD1 1, BO3aelcTBYA Ha ynpaenaw-
wuii Bxon crtabunmaatopa HanpaxeHws
A4, 6nokupyeTt ero paborty, obecroymeas
uenes Hakana ceedn EK1. OaHoBpemeHHo
HM3KWIA YpOBEHb C WMHBEPCHOro BbIXOAA
BO3AEACTBYET Ha YNpaeBnsowWwWiA Bxom,
knoya S1. B peaynbrare OH 3aMbIKaeTcs,
cpabateieaeTt pene K1 1 ero KoHTakTbl OT-
KnoYanT cTabunuaatop HanpaxeHus Ad
ot AKB GB1 v nogkn4aloT K HEN Yepes
peauctop R2 ceetogwon HL2 ("Bnokwn-
pogka”).

MNpu NnoseneHuK B LENW Hakana ceBeyn
NOCTOAHHOMD HaNpsAXeHWs, NMPeBbIWan-
WEero npeaensHo OoNycTUMBIR YPOBEHS,
noporoeoe yCTponcTeo AD popMupyeT Ha
CBOEM BbIXOOE HAMPAXEHWEe HWU3KOro
YPOBHRA, KOTOpOE MOCTynaeT Ha BTOPOW
Bx0A norudeckoro anemexta DD2. Ha ero
nepebLIA BXO4 NOOADTCH NPAMOYronbHLIe
WMMNYNLCLI HANPAXEHWA C BbIXOAAa reHepa-
Topa G1, kKOTOpbLIE, NPOWAsA Yepes Nnoruye-
ckuid anemeHT DD2, noctynawT Ha nep-
BbliA BXOA nornyeckoro anemedTa DD3, Ha
BTOPOM BXOAE KOTOPOro B 3TO BPEMSA npu-
CYTCTBYET HanpsXXeH1e BbICOKOro YPOBHA,
paspelwalowee NPoXoxXaeH1e NMNyNLcos
HanpsXeHus C Nepeoro BxoAa Ha BbixoA.
Kak 1 B npeabaywem cnyyae, nepesii xe
UMNYNLC HaNPRXeHUA BeICOKOrO YPOBHS,
nocTYNMBLUKMIKA C BbiX0,Aa anemeHTa DD3 Ha
Bxon S Tpurrepa DD4, ycTaHaenueaeT ero
B €AWMHW4HOE cocTosHue, B pesynerate
cpabatwieaer pene K1, Bxoa crabunmaa-
Topa A4 otkniodaetcs ot AKB GB1, uens
Hakana cse4u obecTo4vBaeTcs, a CEReTO-
ovop HL2 ("Bnokupoeka") Ha4nHaeT cee-
TUTBCH.

Mpu oGpbIBE B LENWM Hakana CBe4wn
NOCTORHHLIM YPOBEHL HaNPAXeHWA Ha
Beixone crabunuaartopa A4 Bo3pacTaert, a
amnnuTyga MMnynbCoB YMEHbLUAETCH, B
pesynsTaTe Yero Ha BbIXOAE MOpPOroeoro
yctponctea AS GopMUMpYEeTCA Hanpske-
HWEe HI3KOro YPOBHA, 4TO, COMNAacHo Cka-
3aHHOMY Bbilue, NpUBOAMT K Bnokuvpoea-
HMIO cTabunuzatopa, cpabaTbiBaHWMIO
pene Kiunrt A

Mpu paapagke AKE GB1 oo MuHmMmans-
HOTO A0NYCTUMOrO YPOBHA BKNKOYAETCH
ceetognog HL3, npn atom Ha Boixoge
y3na A2 dbopmupyeTca HanpshKeHue Bbl-
COKOro ypoBHA, KOTOPOE 4epe3 anemeHT
DD1 noctynaeT Ha ynpasnsiowmin Bxon
crabunuaatopa A4, Gnokupys ero paboTy.
Mpw 3TOM Uenb Hakana ceedn obecToun-
BAeTCH, HANPAXEHWE HA CBEYE CTaHOBWUT-
CA paBHLIM HYMIO, & Ha BeIXO4E NOPOroBo-
ro ycrpodctea AS ¢opmupyeTcs Hanpa-

XKeHWe BLICOKOro YpPOBHSA, 4TO, COMMacHo
CKa3aHHOMY Bbllue, NPUBOAWT k cpabaTtbl-
BaHuwio pene K1 nT. a.

MpuHuunuanbHan cxema npubopa
npencrasneHa Ha pwuc. 2. Ouop VD1 w»
nnaekas ectaska FU1 obpaayioT yaen
3aWnTel 0T nogkniodeHna AKBE GB1 B
HenpasuNeHOW nonapHocTh. Ecnu takoe
cny4mtcA, auoa VD1 oTkpoetcs, a nnase-
kaa ecraeka FU1, cropes, 3awutut npu-
6op ot noepexaexns. Ceeroomon HL1 —
WHOMKATOP BKIIOYEHHOMO COCTOAHMA Npn-
bopa, HL2 — wHoukaTop CcwWrHana
"Brnokuposka”.

MHTerpaneHeid TanmMep DA1, avoab
VD2, VD3, peaucTtopsl R1, R2, R5 u kKoH-
neHcatopol C2, C4 obpasyloT reHeparop
NPSMOYTroNbHbIX MMNYNLCOB (G1 no cxeme
Ha pWc. 1), 4acTOTy CNENOBaHNsA KOTOPLIX
{(npumepHo B npepenax 50...500 M) pe-
rynvpyoT neépeMeHHsIM peanctopom RS5;
anvtensHocTe nayssol (0,5 mc) Mmexay
uMmnynecamm 3anaér pesnctop R1. Kowx-
nexcarop C2 — spemaszapaowmi, C4 —
PUNETPYIOLLMA.

Ha OY DA3, tpaHaucTopax VT1—VT3
cobpad cTabunuaarop Hanpsxenus (Ad).
Uens R3R4C1 dopmupyet obpasuoceoe
HanpsaxeHue. Peanctopst R8, R9 — uens
oTpuuatensHol obpaTtHoi ceaaud. OY
DA3 u TtpaH3ucTop VT2 — 3nemeHTsl
CPAaBHEHWA HaMNPsXeHWa W YCWNEeHWA
Toka. TpaHaucTop VT3 — perynmpyoLmii
anemeHT ctabunusaropa HanpsaXeHus.
Tpauanctop VT1 npu nocTynnexduy Ha ero
fa3y OTKPLIBAIOWErO HaNpPsXeHus C
Bbixoaa taiimepa DA1, OY DAS wnm tpur-
repa Ha anemenTax DD1.3, DD1.4 6noku-
pyetr pabory crabwnuaartopa Hanpsxe-
HUA, WYHTUPYS MasbiM CONPOTUBAEHUEM
CBOEro Yy4acTka KONnekTop—amuTrep
aMUTTEPHBIA Nepexon TpaHaucTopa VT2.
Amnnntyna crabwnuanpoesaHHOro vm-
NyNLCHOrO HAaMpPAXeHWs Ha BbIXO4E CTa-
BunuaaTopa Npy NOAKNIOYEHHON K NpKbo-
py cBeve — 7,5...8 B.

WMuterpaneHbiii  ctabunuaatop DA2
co3gaér HanpsxeHwe +9 B ans nutaHms.
KoHnaeHcaTopel C3, C5, C6, C12 — dunbr-
pYloUMe 3NemMeHThl.

QY DA4, nornyeckue anemeHTsl DD1.1,
DD1.2, peanctopsl R15, R21—R23, R26,
R31, R35 » dUnETPYOWMI KOHAEHCATOP
C9 Bx0psT B COCTAB NOPOroBOro YCTPOM-
ctea (AB). OY DA4 BknO4EH No cxeme
pPEreHepaTMBHOr0 Komnaparopa Hanps-
HEHWA, OXBa4YEHHOro MONOXUTENbHOMR
obpaTHO CBA3LID 4Yepe3 peauctop R22.
Uens R23R21C9 dpopmupyeT o6pasuoeoe
Hanpaxedue, uens VD5R15 sawmwiaer
OY DA4 o1 aBapyuAHOro nonagaHua Ha ero
WHBEPTURYIOLLMIA BXOL HANPAXeHWA, npe-
BbILUAIOWEro HanpaxXeHne NMTaHmA.

Nornyeckuwe anemenTel DD1.1, DD1.2
u peanctopsl R31, R35 obpasyioT Tpwr-
rep Wmutta, GoOpMUPYIOWMIA U3 BeIXOAO-
Horo HanpsxeHns OY DA4 umnynbcel G
KPYTIMK (PPOHTAMKU, COOTBETCTBYIOLLN-
MK MO NOTMMYECKUM YPOBHSAM MMKPOCXe-
mam KMOTM. Hanpaxenne cpabaTtsiBaHUA
noporosoro yctpowcrtea — 2...2,5 B. Pe-
aucTtop R14 — nmuTaTtop Ceeun Hakanu-
BaHWA.

Ha QY DAS, tpanauctope VT4, cBeTo-
anoae HL3, peanctopax R17, R18, R27—
R30, R32, R33, R34 n kospeHcaTopax C8,
C11 cobpaH y3en KOHTPONS HanpsxeHWs
AKBE GB1. Kak 1 B NnOporoBom yCTPONCTBE,
QY DAS BKNIOYEH MO CXeMe pereHepaTms-



HOrQ KOoMMaparopa HanpsaXedHws, oxea-
YEHHOro NoONOXWUTeNnsHoW obpaTHOW CBA-
3bl0 yepe3 peanctop R28. Hanpaxenwne
AKB GB1 nonaértcs Ha BX0O KOMNApaTo-
pa € Bbix0oAa OenuTens HanpaxXeHus
R17R18C8, uens R27R29C11 dopmu-
pyet obpasuosoe HanpaxeHwe. KoHaeH-
caTtopsl C8, C11 — ¢unerpytowme. TpaH-
aucTtop VT4 ynpaenaet paboToil ceeTo-
onoga HL3, BkNo4aowWwer oca nNpuv cHuxe-
HuM Hanpaxeuuma AKB GB1 pgo muHu-
MansHO AoNYyCcTMMOro 3Hadenus. Hanpsa-
¥eHne cpabarthiBaHWA y3na KOHTpons —
10,5 B, HanpaxeHwe NepexkniovyeHmMa —
11,8 B.

Norwyeckue anemeHTsl DD2.1—DD2.4
0bpa3syioT ABYXBXOQOBLIA (YHKUMOHANL-
Hbld Y3&n, BbiNONHSOWMWA NOrMYECKYHo

puon VD8, zawmuaiowmii TpaH3ucTop
VT6 ot Bo3moxHOro Nnpobos umnynscamm
camonHaykuum obmoTkn pene K1.
Hetanu npubopa CMOHTUMPOBAaHbBI Ha-
BECHLIM cnocoBbom Ha MakeTHOW nnarte.
TpaHaucTop VT3 ycTaHOBAEH HA Tenno-
oTBoae € 3hPEeKTUBHON OXNaxaaiowen
MOBEPXHOCTBIO NNOWAABI 50 cMP.
MpyumMmeHEHHLIE B NPUOOPE OKCWMAHLIE
kKoHpeHcaTtopsl — K50-35, Bce ocTtank-
Hble, kpome C2, — kepamuyeckue
K10-17a (emecTto Hux nogonayt KM-6a
MMM aHanorMyHbleé MMNOPTHbIE). KOH-
aeHcarop C2 — nonuatuneHTepedranar-
Heild K73-17, OH moxeT ObiTb 3aMEHEH Ha
K73-9, K73-24 wnu npyroi NNEHO4YHBIA.
Peaunctopel R13, R14 — nposonoyHble
C5-43B ¢ HOMMWMHANBEHOW MOLLHOCTEIO

AN307BM, AN307TM — nioBbiMKu ApyrA-
MK, MOAXOOAWMMK MO UBETY M APKOCTK
ceeqeHun. BMecTo TpansucTopa KT972A
MOXHO npuMmeHuTs KT972B, a BmecTo
KT5026, KT5036, KT817l, KT8186 —
OpYyrue TPaH3WCTOPB! 3TUX XKE CEePWA MK
NoQoBHBIE MO INEKTPUYECKUM XapakTe-
pUCTHKAM,

BoamoxHas 3ameHa MWKPOCXEMb
KP1006BN1 — 1mMNOPTHBLIA aHanor Cepuii
555, OY KP140¥Y01208 — 140¥A412,
K140yQ12, KP140Y012 (c yuéTOom pasnu-
YW B KOpMycax U Ha3Ha4YeHWW BLIBOLAOB),
Mukpocxem cepun K561 — ananorn ce-
pum 564 nan MMNOpTHLIE aHanoru,

HanaxwsaHwe npubopa 3aknw4aeTcs
B Npoeepke GYHKUMOHMPOBAHUA DPEeXxu-
MOE ero paboTel, KOHTpPONE npenenoce
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Lene R42C13 — DUNETP HHUXKHKMX 4acToT,
NOAABNSIOWMA MMNYALCHLIE NOMEXK Ha
BbIXOOe 3Toro y3na. Ha norwueckix ane-
meHTax DD3.3, DD3.4 cobpaH ABYXBXO-
O0Bbi GYHKUWOHANBHLIKM y3en, Bsinon-
HAKWMWA noruyeckyio onepauuw "W,
DOwonebl VD4, VD6, VDT u peauctopel R12,
R16, R24, R25 ofpaayor Tpéxexonosblii
norwqeckmid anemeHT "UJIMN". Ha nornye-
ckux anemeHtax DD1.3 v DD1.4 coGpaH
RS-Tpurrep.

Ynpasnsemblit kHonkoid SB1 dopmn-
poBatens umnynbca 3anycka (A3) obpa-
3ylOT noruvdeckune anemedtol DD3.1,
DD3.2 v peanctopel R38, R39, a anekr-
POHHbIA KoY (S1) — TpaHaucTopsl VT5,
VT6, peanctopel R36, R37, R40, R41 w

Hble peancTopsl — C2-33 wnm C2-23,
MJT, OMNT ykazaHHbIX HA CXEME HOMM-
HaNo0B W MOWHOCTK paccesHus. lNepe-
MeHHbIA peanctop RS — CM4-1 nnu ana-
nornyHeii. Pene K1 — aBTromoBuneHOe
90.3747, eolkno4vatens SA1 u nepe-
Knoyatens SA2 — Tymbnepel T3, KHOMKa
SB1 — KM1-1, rveapno XS1 v coeauHm-
Tene XT1 — mobeie noaxoaswme no anek-
TPUHECKWMM XapakTepucTMKaM W KOH-
cTpykummn, XT2 — cneunansHOW KOHCT-
PYKUMK BBICTPOCHEMHOE KOHTaKTHOe
npucnocobneHne ANs NOOKNIDYEHWA K
cBede HakanueaHwa [1, 3]. Amnepmerp
PA1 — 38021. Ovnoae KA5226 zameHu-
Mbl MODBIMIA OMOOAMKW 3TOM CEPUA KUK
cepwin KO503, KAO521, ceeTopuoabl

CTaﬁMﬂhHOCTM npw M3IMEHEHWMK HanpaxXe-
Hua AKB. Mpu HanaxusaHum npubBopa
nepekno4Yatenes SA2 ycTaHaBnMeawT B
nonoxeHne "KoHutpons”. lMo ocuwnnno-
rpady, NOOKNKYEHHOMY K rHesny XSi1,
KOHTRONWPYIOT NapameTpekl NPSMOYrob-
HbIX MMMOYNbCOB CTabUNM3MpoBaHHOIo
HaNpsXeHna QUKCUPOBAHHOA AAWTENb-
HOCTH C€ PpPerynMpyemMsiM BpEMEHEM
nayasl Mexay HuMu. Mix amnantyny ycra-
HaenuealT noabopkoi peauctopa RB.
HanpsxeHwe cpabaTbiBaHWa KOMMapaTo-
poe Ha OY DA4, DA5 yctaHaenmsaioT
noanbopkon peanctopoe R21, R27 coort-
BeTcTEeHHo. lpepensl perynuposaHuA
TOKa Hakana KOHTPOAWPYKT no amnep-
meTpy PA1, nepemewias NBMXOK nepe-
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mMeHHoro pesuctopa R5. B nonoxexuw |
"PaboTta"” nepeknio4arens SA2 npu name-
HEHWW TOKa Hakana B mHTepeane 1...5 A
cnupans NOAKNIOYEHHOR Kk npubopy |
CBE€YM HakanueaHws (Hanpwumep, Tuna
KC-2) ponxHa pa3orpeearsCcs 4,0 CBETN0-
KPacHOro usera kaneHus. ,) ce npekpacHo 3HaioT, 4to ATl ¢ y4ac-

) TMEM MbAHBIX BOOMTENER 0BbIMHO NMe-
10T O4eHb TAXENbIE NnocneacTena. MNoaTomy
KOHTPONL CTENeHK ONBIHEHWA BoauTens —
BaxHan W Heobxoauman mepa. lNpenna-
raemelil ankoTeCTep Kaxk pas 1 npegHasHa-
YeH ANA CAMOKOHTPONA BOAUTENS.

Kak uaBecTHO, ecTb gsa crnocoba nsme-
|| PUTb KOHUEHTPaUMIO ankorona B OpraHus-
Me YenoBeka — aHanu3 Kposw 1 aHanu3 Bbl-
Opixaemoro sosayxa. COOTHOLWWEHWE KOH-

AnkortecTep
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4u oT 12 B. — URL: http://shop.aviamodelka.
ru/article_info.php?articles_id=80 |
(08.03.17).

MOAYJIbHAA PEKJTAMA
| |
B nomouis paguoniobuTtento:

PagnoanemeHTs, paamoHabopsl, |
KOpNYCbl, MaTepuans! 1 np, |
MOXHO HANOXEHHBIM MNATEXOM. [
426072, r. Wxeeck, a/a 1333, |
MM 3unnHatos P. K. ‘

|

UEeHTpaunit ankorons B KPOBW 1 BbiObIXae-
MOM BO3OyXe Onpeaensercd pasHoCTLIo
NNOTHOCTM 3TKX cpea W koneBnetcA oT
1:1300 po 1:3000. 310 03HaYaeT, YTo Takoe
e KONMYEeCTBO ankorons, kak u B 1 om®
KPOBM, B CpEiHEM coaepxuTcs B 2150 om’
BblObIXaeMoro Bo3ayxa. HanoMHWM, kak
onpepenseTcA 8 [1] gonycTumoe cogepxa-
HWE ankorons, NP KOTOPOM MOXHO Yrpae-
NATb TPAHCMOPTHBIM CPEACTBOM: "...Hanm-
yre abCoNTHOrO STUNOBOMO CNIMPTA B KOH-
UEeHTpauMK, NPeBbIALLER BO3MOXHYIO
CYMMApPHYIO MOrpeLHOCTe U3MEPeHWIA, a
umenHo 0,16 munauMrpammMa Ha oguH NUTP
BblObIXaemoro Boaayxa”. Mcnonb3dys coor-
HoweHwe 1:2150, nony4aem, 410 0,16 mr/n
ankorons B BbIALIXaEGMOM BO3Ayxe COOT-
| setcTeyet 0,344 r/n 8 KpoBw, 410 B ObITY
06bI4HO Ha3biealoT "0,3 npomunne”.
Cxema ankotectepa maobpaxeHa Ha
pucyHKe. B HEM MCMNONB30BaH ABYX3NEKT-

Ten. 8-912-443-11-24,
rtc-prometej@yandex.ru

* * *

Mepexoaunk USB-GPIB, POAHBIA 3NEKTROXMMUYECKMIA AATHUK NapoBs
HOCTbID COBMeCcTUMbIA C B82357B atunoeoro cnupta ME3A-C;HsOH [2]. On
| Agilent. NPeacTasnNaeT CoBOM MCTOYHMK TOKA, 3HAYE-

Lera — 21 TeiC. pyb.
www.signal.ru
Ten. (495) 788-40-67

HWE KOTOPOTO NMHEWHO 33BUCHT OT KOHLEHT-
pauvn NapoB 3TUNOBOMO CNMPTa B OKPY:KaKo-
wem Boaayxe. KpyTuaHa xapakTepucTukn
patuvka — 12+4 MrA/Mr/n. MakcumaneHas
|11l namepaemas koHUeHTpauma — 1 mr/n.

|
i
1
.
|
non- i
|

YCTPOMUCTBO HAAEXHOro saanycka
KoMnpeccopa xosnoausbHUKa
n. AJIELLNH, r. MockBa

B cratee [1] ¢ Takum xe Ha3BaHuem Obi1o onybnukoBaHo onuca-
HUe HECJIOXHOro ycTpolcTea, obecneynsaiowero 3anycK Xxon04uib-
HUKa NPpU NOHUXKEHHOM HanpsXeHnH ceTi. HeKoTopbiM HEeJOCTaTKOM
YCTPOWCTBA ABAAETCHA WCNOMb30OBaHue TpaHcHopmarTropa MUTAHUA.
ABTOp, CTONKHYBWMKCE C TOH Xe npobnemoi Ha fgave, pewnn cge-
nares aHanoru4dHoe ycrposcreo 6e3 rpaHcopmaropa.

MbIKAIOTCA ero KOHTakThl, 0603Ha4YeHHble
Ha cxeme kak S1. BeinpamneHHoe auoan-
HeiM mocTOoM VD1—VD4 HanpaxeHwe

('Wema npegnaraeMoro ycTponcTea
npreeneHa Ha puc. 1. Mpwr cpaba-
ThiBEHMW TepMopeng xonogwnbHWKa 3a-

pasuoBOro cepTuduuMpoBaH-
Horo npubopa.

MOXHO M3MepATe KOHUEHTpauuio na-
POB cnupTa 1 B npoMmunne. [na 31oro no-
TpebyeTcs NULLL M3MEHWNTL HOMWHANLI pe-
3UCTOPOB. Mononb3aysa ABYXMO3SUUMOHHDIA
fnepexnioYaTens PpeancTopoB, MOXHO BBE-
cti 8 npmbop Aea npeaena MaMmepeHna.

Hrobbl NpenoTBpaTUTL MONAPHU3ALUMIO
DATHKUKa, NPU BEIKNKDYEHHOM NUTAHWK ero
BLIBOOb! O0MKHBI DbITE COEOMHEHBbI MEXOY
coboir. [N\ 3TOr0 npegHazHadveH p-ka-
HanbHbIR Noneeoin TpaHawcTtop VT1, ot-
KPLITLIA B OTCYTCTBME HANPSKEHWS MEX Y
3aTBOPOM M MCTOKOM. M3rmbate W mastb
BbIBOAbL! JATYMKA HEAOMYCTUMO.,

JINTEPATYPA

1. Koaekc 06 agMUHucTpaTBHLIX NPaBoHa-
pywenuax P®, Craren 12.8. YnpaeneHwe TpaHc-
MOPTHLIM CPEACTBOM BOAMTENEM, HAXOOALWMM-
CA B COCTOAHUK ONBAHEHWA, NEpeaa4a ynpasne-
HWA TPAHCNOQPTHLIM CPEOCTBOM NWLy, Haxona-
WeMyca B COCTOAHMM onbAHenwa. — URL:
http://stkoaprf.ru/12-8 (18.05.16).

2. ME3A-C,H:OH Alcohol Sensor. —
URL: http://http://www.sensor-test.de/
ausstellerbereich/upload/mnpdf/en/
ME3AC2H50H_13.pdf (03.05.16).

crnaxuweaeTt koHpeHcatop C1 w vepes
peauctopsl R2 n R3 3apaxaeT KoHAeHca-
Top C2. Tok 3apaaku NpoOTEKaeT 4epes
nany{arowmin gwon ontonapsl Ul v B
MOMEHTEl MPOXOXAOeHWA CeTeBOro Ha-
NPsKEHWA 4epe3 HyNb (3T0 CBOWCTBO
onTtonapsl) BkNw4yaetr cumuctop VS1,
KOTOPLIA, B CBOI O4epelb, NoAaeT Ha-
NpsXeHWe CeTW Ha Myckosyio 0BMOTKY
KOMMpeccopa X0No4AWNeEHUKA.,

MNpy HOMUHANBEHOM HAMNPAXEHUKU CeTH
230 B cpepHee (c y4€TOM nynbcauuia)
HanpsxeHwe Ha koHpgeHcatope C1 —
okono 300 B, nosTomMy TOK 3apaaKK KOH-
nencaropa C2 — okono 10 mA. MNpwr atom
CKOPOCTL €ro 3apsaku AU/At = |/C =
= 10-107%/470-10" = 21 B/c. MpumepHo
yepes 0,7 ¢ nocne BKMIOYEHWA HaNpaxe-



K yei
s1 © obmoTre
R1120 R215k R315k U1 MOC3043 2. ctu
e T DA1 KP1125KM36
@ VD1—VD4 i M
& 4K @
E L '1(K)| pa1  "|470Mkx35B
R4
- [$:| 220 7 R5 120
3 (A2) N
c1 1 v, x2
0,47 mx T Vsl 2 K nyckoBo#
VD5 =
x4008 KO510A CES Z%E) BT139-600E 4+ 112 oBmoTre
Puec. 1
1 X2
© Zcx o1 O 20 o1
\ R4 vsz 2 ,
O_H_GE o & RS
° ) ;'__H__,H_f mj_ il
VD1-VD4 ‘l' V3
5 2 103
VD5
" —K—e
R2 o—_J}—o
/ A? R4
OmEm—C—0 R3 $DM %cz
e—— }—=
K
4 @]
50

Puc. 2

HWE Ha KOHAeHcatope |
C2 pocturHer nopora |
OTKPbIBAHWA TUPWUCTOR-
HOro nepeknio4Yarens
DA1, paesoro 15 B [2],
OH OTKpPOeTCA WU yeped |
peanctop R4 w anop
VD5 pa3spaauTt KOHOEH- |
cartop C2. Tok uepes
WM3ny4alwmii auon, ont- |
poHa NpPekpaTuTcH, Cu- |
mucTop VS1 oTkpeiBaTL- |
cq He ByOeT, U ToK yepes
nyckosylw oBMOTKY Tak-
*e npekpatutes. Tu-
PUCTOPHLIA Nepexnioya-
Tens DA1 ocTtaHertcs BO
BK/IIOYEHHOM  COCTONA-
HWMKM, MNOCKONLKY TOK
4yepes Hero npesbiluaeTt
TOK YAEPXKaHUA.

MNpyv NOHWUXEHWKM Ha-
NPAXeHUa CeTH CKO-
POCTL 3apRgkK KOHAEH-
catopa C2 ymeHblaeT-
CA, Bpema 3apsaaku W, |
COOTBETCTEEHHO, npo- |
OOMKATENBHOCTE BKMIO-
YEHHOrO COCTOAHWS CWM- |
mucTopa VS1 yeennun-
BaeTcs, 4To Gnaronpu-
ATHO CKas3biBAETCH Ha 3anycke KOMNpec-
copa. ConpoTueneHusa peancTtopoe R2 u
R3 paccuntaHbl pana  obecneyeHunn
HeobXoOMMOro ANs BKAYEHWA ONTPOHA

“Puc. 3

U1 toka 5 mA npn MUHKWManNLHOM Hanps-

KEHWUW CeTH.

OTtHOoCKMTEeNnsHO Hebonslwas EMKOCTb
koHaeHcaTopa C1 o6bacHaeTcA Heobxo-

OMMOCTEIO ero ObICTPOW paspsagky npu
KPaTKOBpPEMEHHBLIX NepepsiBax B nogadye
HanpsaxeHus cetk n pabotaouwem Kom-
npeccope. B aTtom cnyvyae npw ocTaHoB-
Ke koMmnpeccopa TpebyeTca ero NoBTop-
HbllA 3aNyCK, ANA 4ero EMKOCTb KOHOEH-
catopa C1 pgonxHa ObiTe MUHUMANLHO
BO3MOXHOM.

YcrpoicTeo cobpaHo Ha ne4YaTHoi
nnare 3 0AHOCTOPOHHE HONBrMPOBaHHO-
ro CTEKNOTEeKCTONUTa ToMWMHONA 1,5 MM,
4epTExX KOTOPOW MokasaH Ha pMc. 2, a
obwmumit BMa — Ha puc. 3. B ycrpolicTee
npumMeHeHsl peauctopel MIT, koHOeHca-
Top C1 — K73-17 unmn umnoptHelia, C2 —
K50-35. Ontpod U1 gonxeH WMeTb TOK
BKno4eHuA He Oonee 5 mA. CumucTop
VS1 — Ha HanpaxeHune He medee 400 B n
TOK 5 A, X1 1 X2 — BUHTOBLIE KNEMMHWUKN
KLS2-128-5.00.

B kopnyce nepeiioqarens KP1125KM36
YCTaHOBMNEHEI ABA BCTPEYHO BKIIOYEHHBLIX
aHanora AWHWCTOpPa, HO WMCMNONb30BaH
TONLKO 0AWH, MOAKMNIOYEHHBIA K KpaRHNM
BoiBogam 1 W 3. ITOT nepeknw4artens
MOXHO 3aMeHWTe Ha [fJBa nocnego-
BaTenbHO BKNWYEHHbLIX KP1125KM3A.
MOXHO TaKXe MCNoNL30BATE OOAWH MPU-
Bop c uHaekcom A, HO noTpebyeTca ycTa-
HOBWTL koHaoeHcaTop C2 EmkKoCTbio
1000 mkd Ha HanpsxeHue 16 B. MoxHo
Takke ucnone3doeats KP1125KMN3B wan
KP1125KMN2 ¢ Hanpsxenuem cpabartsi-
BaHua 21 B, npyv 3TOM EMKOCTb KOHAOEH-
catopa C2 cneayer YMeHbWWTb A0
220 mk®, HO HOMWHANBLHOE Harnpsxe-
HWe OONXHO BuiTh HE mMeHee 35 B. Mpu
MCNONL30BAaHUK OWMHUCTOPOB APYIrUx
TWUNOB CNEeayeT UMeTb B BUAY, 4TO TOK UX
yOEpXaHWa He [ONXKeH npeBbilaTh
5 mA. B npuHuune, B3ameH TUpPUCTOpP-
Horo nepeknodartenna DA1 moxHo ycTa-
HOBWTb CTAaBMANTPOH Ha HanpaxXeHwe

crabunuaaummn 12...16 B. lMNMocne
3apagkn koHpeHcatopa C2 po
| TAKOro YPOBHA POCT HANPSXKEeHMA
| Ha HEM OCTaHOBWTCH, TOk 4epesz
HEro w ceerToguog onTpoHa npe-
KpaTuTca M CUmMMcTop VS1 BoiKNIO-
yutca. OgHako B 3TOM cnyvae pas-
psaka koHpgencatopos C1 n C2
Gyaetr nNpoWCXOAWTE  OOBONLHO
AONro, NO3TOMY Nocne KpaTkoepe-
MEHHBIX MepepbiBOBE B nopga4ye
CETEBOro HanpxXeHWa YCTPOWCTBO
. moxeT He cpabortate. Heckonbko
| YCKOpWTh pas3paaky MOXHO,
| 3awyHTWpoBas KoHAaeHcatop C2
peavcTopom 1 kKOm.
Mnaty HeobxoaAuMMO NOMECTHMTH
B KOPNYC M3 U30ONAUKMOHHOIO Mate-
| pwana, B KOTOPOM [OMXHbLI DbiTe
NPOCBEPNEHbI BEHTHUNALWOHHbIE
OTBEPCTMA. YCTPOWGCTBO MOXHO
YCTAHOBWTL B XONOAMNbHUK, He
| OTKNKYas WTaTHBIA 3nekTpomar-
HUTHBIM MYCKATENb, KOTOPLIAR Npo-
CTO He BygeT ycneeaTth BKIIOYATLCH
npu cpabaTbiBaHKWW YCTPOWCTBA.

| JINTEPATYPA
|

1. NankpaTtbes 4. YcTponcTeo
! HaO@xHOoro 3anycka koMmnpeccopa xo-
noovneHuka. — Pagwuo, 2001, MNe 3,
c. 32.
2. Hedpépoa A. TUPUCTOPHBIE NEpeknoya-
Tenn cepui KP1125KMN2 w KP1125KN3. —
Panwo, 1998, Ne 5, c. 59—61.
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AONOJIHEHMUE K HANMEYATAHHOMY

E-mail: consult@radio.ru

PAOWO Ne 6, 2017

HALUA KOHCYJIbTALUSA

Hawwum aBTopam

B nocnepHee Bpems B NpuceinaemMbix B pEOAKLMI0 aBTOPCKMX
mMatepuanax HabnwopaeTtcs nytaHuua B 0D03HaYeHNAX EMKOCTH
KOHOEeHCcaToOpoBR. EAWHMUY eé namepeHws — mukpodapany
(10°® &) zauactyio o6oaHaqaloT abbpesmnatypamu mF u gaxe MF
BMECTO nonoxeHHow puF (mk®). B MHTEepHeTe BCTPE4AlDTCH
naxe yreepxaeHus, yto mF 1 pF — ogHo v To xe. Ho Ha camom
DEene, cornacHo AeNCTBYIOWENR CUCTEME euHWL, U3MEepEeHWA
CW, nepeoe o3Ha4aeT B ThicAdy pas bGonbwan mukpodapaib
munandapana, a sTopoe — B 10'° paa 6onswee Mukpodapaas!
meragapana — eMKOCTbL, KOTOPYHO TpYAHO cebe NnpeacTaBnTsb.

PeweHnwe atol npobnemel M3BecTHO paeHo. Bmecto oTtcyT-
CTBYIOLLEN B MCNONbB3yemom WwpudTe rpeveckoi Byksesl | cneayeT

79

37

3
A

K —PV1=— K +PV1

nucaTk NaTHCkyo Bykey U — uF. A nydqlle B TEKCTax W HA CXEMaXx,
npenHazHaveHHbIx Ana NyGnrukaumm B pycCKOA3bIYHBIX M3OaHWUAX,
NonNbL30BaTLCA PYCCKUMK 0B03HAYEHNAMMW EANHUL, M3MEPEHKA.

O6paTuTe BHUMAaHWE Ha eLLE OOMH MOMEHT. B pyCCKOM TEKCTe
(B OTAMYME OT aHrMMIACKOro) Bo BCex He3 UCKMOYEHUA CnyYanx
HaseaHWe eaMH1UblI M3MEePeHUst 0oNXHO BbiTe oTaeneHo npobe-
noMm OT MPEALUECTBYIOWEro YWMCNOBOro 3HaveHws. Hanpumep,
5B, 100 mA, 10 mkd.

CTEMAHOB A. Li-lon akkymMynaTop B MynbTUMETpe. —
Papgwo, 2016, Ne 2, c. 54.

0O sanycke mynsTuBubpaTtopa.

MHorpa mynstueubparop Ha TpadaucTopax VT1, VT2 sanyc-
kaeTcs HecTabunbHO — NPUXOAMTCH HECKONLKO Pa3 BKIKHYATb W
BbIKNIOYATL BeIKNOYaTENL SAT1, noaaeas nuTaKue Ha npeobpa3so-

Batens. B 3ToM cnyyae cnenyet YBENWYUTL COMPOTUBNEHWE
peaucTtopa R4 oo Hag@kHOro sanycka mynstuBubpaTtopa.
Nopbrpas conpoTUBNEHWE 3TOr0 PE3MCTOPA, MOXHO Takxke
YCTAHOBUTE MakcumManeHelid KN4 npeobpazoearens.

KOPHEB A. Uameputenn KOHUEHTpauWWM yrapHbiX
razos. — Papgwo, 2017, N2 3, c. 36, 37.

Me4aTHbIe NNaTbl.

YepTexn neyarHelx NnaTt v PacronoxeHwe 3nemMeHToB
namepuTeneid YpPOBHA KOHUEHTpauuu yrapHoro rasa nns
BapuaHToB ¢ pat4ymkom CO/SF-2E v partdmkom 2C-901
npyBeAeHel COOTBETCTBEHHO Ha puc. 1 1 puc. 2. Ha nna-
Tax pasmMeuleHsl BCE INemMeHThl, Kpome AAaTYUKOB rasa um
BoneTMeTpor PV1. OY DA1 MOHTUPYIOT Ha CTOPOHE nevar-
HeIX NpoBoAHKKOB. MNpK pa3eoake NeyaTHbX NPOBROOHWKOB
okasanocb uenecoobpasHbiM NOMEHATL MECTAMW BLIBOOLI
(1 n 2) nanyyarowmx amopoe ontonapsl Ul ¢ BeiBOAaMUK
TOKOOrpaHn4nTENLHLIX peanctopos (RB — Ha pre. 1, R13 —
Ha puc. 2 craTen). Bece koHOeHCaTopel — kepaMmuyHeckne,
Hanpumep KM5. Tpauauctopsl KM103E1 zameHumsbl
KM103X1, KM103KM1, KN103E—KM103K, 2N103A, 2M1036.
KM505A — noGeiMKW M3 3TOW CEpHUKM UMW UMMNOPTHBIMU,
Hanpumep, 2N7000, BSS170. Mpr 3ameHax obpawaite
BHUMaHWE Ha WHbIE PAcnonoXeHVs BeiBopoB. MNbe3okepa-
mu4ecknia nanysarens HPA22AX co BCTpOEHHLIM reHeparo-
pOoM 3ameHuM nodeiv NOA0BHBIM C pabo4ynM HaANPSXKEHNEM
3...28 B v yacToTOi Nany4eHns B HECKOMbKO kunorepu. Cne-
OYET Y4ecTb, 4TO TpaHamcTopHan ontponapa KP249KH4A
pacc4MTaHa Ha MakCUManbHOEe KOMMYTUPYEMOe Hanpsaxe-

Hue 200 B, Ha Tok Harpyaku He bonee 4 mA,
; Ha paccevBaemyld MOWHOCTb He Oonee

| 50 mBT.

Or pegakumm. Yeprexu NeyarHLx nNaar B
opmarax Sprint LayOut 5.0 u TIFF nmewores no
agpecy fp://ftp.radio.ru/pub/2017/06/C0.

Zip Ha Hawem FTP-cepaepe

KOXXYXHWH I. YcoeepweHCTBOBAHHAR
AOMalUHAA MeTeocTaHuuws. — Paawo,
2016, N2 10, c. 36—41.

0O zameHe muxpocxemsl DS1307Z.

Ana NoebIWEHNA TOYHOCTH X04a MUKPO-
CxemMy 4acoe peansHoro epemedn DS1307Z
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Puc.2 |5BH) K cucTeme BeHTUARLMMA

(DD2) MOXHO 3aMEHWTB MWUKPOCXEMO
DS3231 co BCTPOEHHbIM KBAapLUEBbLIM pe30-
HaTOPOM W TEMNEepPaTypPHON KOMMEeHcaunen
4acToTbl TakTOBOro redeparopa. MameHe-
HWIA B MPOrpaMMe MUKPOKOHTpOMAnepa
PIC18F4550 (DD1) B ycTpoiicTee He Tpeby-
etca. HeobxoguMMmo NUWb  Y4eCTb, 4HTO
DS1307Z nmeeT BOCbMUBLIBOAHO KOPNYC, a
DS3231 — B Kopnyce C WeCTHaAUaTblo
BelBogamu. Ona pasmeweHuwa DS3231 Ha
neyaTHOM NnaTe, YepTEx KOTOPOo NpuBeaeH
B CTaTee, NMPUMAOETCA caenats Hebonsluyio
nepexogHylo nnary. |




e

Q@/ ManoraGapnTHEMEDErynupye Mol i

A. BYTOB, c. Kypb6a fipocnasckoii 061.

pennaraemMbiii BHUMaHWIO 4uTaTe-

nei HBA0K NUTaAHWA nNpeaHasHaqex
ons nutaHus yctpohcTe, Tpebylowmx
OTHOCKUTENLHO BOoNbWOro HanpaxXeHws
(12...24 B) w Hebonbworo toka (He Bo-
nee 0,2...0,3 A). Ha puc. 1 nokasaxa cxe-
ma Bnoka nMTaHus ¢ BbIXOAHbIM hUKCUpo-
BaHHLIM Hanpsxenem 12, 15 1w 18 B npn
TOKe Harpy3ku 0o 0,3 A unn 24 B npw Toke
Harpyakin oo 0,2 A, YeTpOWGTBO W3roToe-
neHo Ha Da3e Tak Ha3biBAEMOro CETEBOro
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Puc. 1 —j e
apantepa moaenn SH-DC24V400 (npea- >
nonoxutensHo 3Y wWypynoeepra), KoTo-
pelit obecne4mBan BeixoaHoe Hectabunu-
3MpoBaHHoOe HanpsxeHwe 24 B npw Toke
Harpyaku no 0.4 A. B cocras agpantepa
BxoaaT TpaHcdopmartop T1, mocToBOR "~
BoiNpasMuTent Ha awopax VD1—VD4 w 3

npenoxpandutens FU1, Yrobel pacwmpwuTs
obnacte NPUMEHEHWH 3TOro YCTPOWCTBA,
OHO DbINO YCOBEPLUEHCTBOBAHO,
HanpaxeHwe ceTn nepeMeHHoro Toka
230 B noctynaeT Ha Nepar4HyI0 0DMOTKY
noHwkawuwero Tpadcdopmaropa T1 4e-
pe3 TokoorpaHuymsalowmin peanctop R1
W BCTPOEHHBIM B TpadHcdhopmaTop Tepmo-
npenoxpadnTens FU1. 3toTt npegoxpayn-
TENk cpabarteiBaeT Kak npu BeICOKOW TeM-
nepaType, Tak ¥ Npy NOBbILEHHOM TOKE B
uenu neperu4HoR oomoTkn. Peanctop R1 —
34UNTHEIN, OH CHUXAaeT BEPOATHOCTL No-

BPEXNEHWA NEPBMYHON OBMOTKW TpaHc-
dopmatopa. Co sTOpW4HOA 0BMOTKMK
nepeMmeHHoe Hanps:xkedue okxono 24 B
4yeped NoNMMEPHLIR CamMOBOGCTAHABNMW-
BAOLWMWCH NpepoxpaHutens FU2 nocty-
naet Ha MOCTOBOW AWOAHbLIA BLINPAMM-
Tens VD1—VD4. Konpencatop C5 crna-
KUBAET NyNbCaUMKW BLINPAMNEHHOTO Ha-
NPsXEeHWA, KOTOPOE NOCTYNaeT Ha BXOA
vHTEerpansHoro crabunusaropa Hanpa-
*KeHua DA1. 3HaveHue BuIXOQHOTO Hanps-

Puc. 2

xeuwn (12, 15, 18 nnu 24 B) 3aBucuT o7
nonoxedwns nepeknwodarenna SA1. MNpw
BbIX0AHOM TOKe Bonee 0,2 A HanpskeHWs
Ha BbixoOe BLINPAMMWTENA HENOCTATOYHO
ANA HOPMansHOW padoThl MUKPOCXEMb
KP142EH8E (DA1), B peaynerate nosasar-
CA CWNbHBLIE NYNLCAUWMK BBIXOAHOTO Ha-
npsaxedns, Auoasl VDS 1 VDS sawmwiaoT
WHTErpaneHei cTabunn3arop oT NoBpex-
OeHWA NPU NOAKNKDYEHUK K Beixony BI1,
Hanpumep, 3apaXxXeHHoro KoHaeHcatTopa
MK akkymynaropHoin BGarapeu. Ceetogn-

— e

. =

ONOK NNTANMH 12..729"B

oa HL1 curHannanpyeTt 0 Hanu4mK Hanpsa-
xeHunsa Ha Boixoae BIN1.

Bce peranw pasmeuleHbl B NnacTMac-
cosom kopnyce (70x50x40 mmMm) apante-
pa. Ons nydiero oxnaxaeHus B cTedHkax
npoceepneHsl okono 60 oTeepcTuin gwa-
mMeTpomM 3 mm. Mockonbky BONbLLYIO YatTh
obbéma 3aHumaeT TpaHcdopmarop, ana
MOHTa}a aeraneil Npuwnoce UCNOnN.-
30BaTe ODLEMHLIA MOHTaX. BN NCNone-
30BaH MOCTOBOW BRINPAMWUTENE Ha nevyart-
HOW nnare paamepamun 15x30 Mm
(puec. 2) na koMNNeKTa MCXOAHO-
ro ycTpoucTtea. Ha aty nnarty go-
NONHATENBHO YCTAHOBNEHbI KOH-
peHcatopel C1—C4 v npepoxpa-
HUuTens FU2, OcransHele gertanwu,
KPOME MUKPOCXEMbI U BXOLAHLIX W
BbIXO[HLIX PA3LEMOB, MNPUKIEEHL!
K Kopnycy ycTpoicTea (pumc. 3).
KOHTaKTHBIE WTLIPW 08 NOOAKTI0-
YeHusa YyCTPOWCTEA K CeTeBon po-
3eTke ObiNW cpesaHsl, k cetk Bl
NOAKNOYAETCH € NOMOLLBIO LUHY-
pa 1 CeTeBon BUNKK.

Peanctop R1 — wuMnopTHBIA
HEBO3ropaemblil, OH NOMELLEH B
TepMoycaxusaemyo Tpyoky. Mpwu
OTCYTCTBMW HArPY3KKM HA 3TOM pPe3ancTope
paccerBaeTcs MolHocTe okono 0,26 Br.
OcTanbHbIe PE3UCTOPLI — 0BLIEro NnpumMe-
HEHWA COOTBETCTBYIOWEN MOLLHOCTH,
Hanpumep, PMM, MNT, C1-4, C2-14, C2-
33. HenonspHele konaeHcatopol C1—C4,
C7, C8 — manorabaputHble Kepamu4ye-
CKME MNK MNEHOMHBIE HA HOMWHANbHOE
Hanpsxedne He meHee 50 B. KoHnpeHca-
Topbl C7 1 CB npunaveaiT HENoOCPencT-
BEHHO K COOTBETCTBYOLLWM BLIBOAAM MWK-
pocxembl DAT. OKCUOHLIE KOHAEHCATOPbI —
manorabapuTtHble UMNOpPTHLIE. B3aamen
ovonoe TVR10G nogonayTt niobsie na ce-
puid TN4001—1N4007, UF4001—UF4007,
1N4933GP—1N4937GP, 1N5391—1N5399,
KO243, KO247, KA258. 3tumn xe aona-
MW MOXHO 3ameHnTsL anoast 1N4001 B Buli-
npaMmuTensHoMm mocte. Bmecto crabunu-
TpoHa BZVS55C-3V0 noponayr TZMC-3VO0,

12, 15, 18B, 0.3 A
24B, 0.2A

A |
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MMSZ5225BT1. Crabunmutpon BZVS55C-
B6V2 MOXHO 3ameHuTb CTabunUTpOHaMM
TZMC-6V2, BZVB85-CEV2, 1N4735A,
MZD6.2, a BZV55C-12 — crabunuTpoHa-
My BZVB5-C12, TZMC-12, 1N4742A,
MZD12, 81441, 2C212B. CTabunuTpoHbl
YCTaHOBNEHbI HENOCPENCTBEHHO HA BbIBO-
nax nepeknoqarens SA1. MNepexnouarens
SA1 — manorabapuTHbiii UMMOPTHBLIA Ha
yeTelpeé NONOXEHWA, ONA HEro B Kopnyce
cAenaHo npamMoyronsHoe okHo. Ceoboa-
Hble TPYNNbl KOHTaAKTOB COEAWMHEeHb
napannentHo. Mpu MoHTaxe cnegute
3a TeM, 4106kl BHYTPb Nepeknio4aTens
He nonan Knen nnu dnioc.

BmecTo 0TeYeCTBEHHOI MUKpOCXe-
mbl KP142EH8BE mMoOXHO npymeHWTb
NGy MMNOPTHYIO B Kopnyce TO-220
W3 cepuin 7812, 78M12, Hanpumep,
L7812CV, L7812CP, MC7812T, KA7812,
AN7812. MOXHO NPUMEHWTL W pery-
NVPYEMBIA MHTEerpanbHblil ctabunnaa-
Top, Hanpumep, LM317T, LM117HV,
LM317HVT, ncnons3ays COOTBETCTBYIO-
Wylo cxemy BkNioYeHWus. Mukpocxema
yCTaHOBNEHa Ha A0panioMUHUEBbIRA
pebpucTulil TENNOOTEOA C NNOWAABLID
OXNAKAAIOLEN NOBepXHOCTU 48 cm’,
KOTOPBIA 3aKPENNEH HA HUXHEN CTEHKE
CHapyxwu kopnyca. TennooTBoAsALWMA
¢naHeL MMKPOCXEeMbl HE JOMKEH MMEeTb
3NEeKTPWHECKOro KOHTakTa ¢ Tenno-
oteofOoM. CamosOCCTaHaBNUBAIOLLWA-
ca npenoxpanutens MF-R050 moxHo
3aMeHWTb aHanormyHeim — LP60-050.
Yem OGonblie Temnepatypa BHYTpU
kopnyca Bll, Tem npy mMeHblweM Toke
oH BypeT cpabaTtoiBate. ITO YMeHbLWIA-
eT BepPOATHOCTbL MNOBPEXAeHWs yCT-
policTea wn3-3a neperpesa. CeeTvo-

awopn RL30-GH744D 3enéHoro ugeta
CBEYEHWA MOXHO 3aMeHWTb NobbiM
06lero NpMMeHeHus, HanpuMep, 13
cepwin KUMO66, KMMNAO40. MNoHwxaio-
wwin TpaHcdopmatop nmeet LU-06-
pasHblii marsHutonposon, rabapur-
Haa MOWHOCTE — okono 10 BT, co-
NpoTHMBREHWE NEPBUYHOI 0OMOTKKM —
452 Om, BTOpPUYHON — okono 4 Om.
BmecTo Takoro TtpaHcdopmartopa
NOAOMAET YHUDUUMPOBAHHBIA TPAHC-

T I
'l

CeBeToaumoaHasa Mmuranka
c nutaHuem ot 1,5 B

4. MAMHUYEB, n. LLlatanoso CmoneHckoii obn.

acTasMTe  MMWratb CBETOOMOL NKO-
60oro userta cseyeHMa OT OOHOrO
ranbBaHWHECKOrQ aNemMeHTa HanpaxeHu-
em 1,5 B MOxHO, ncnone3ya npeobpaso-
BATENb HAMNPAXEHWUA BCErO M3 HECKONbKMX

HL1
ARL-5213PGC-E-20cd

Pue. 1

petanei (puc. 1). Ero ocHoBa — reHepa-
TOp, cobpaHHbiii Ha TpaHaucTope VT1 u
tTpanchopmarope T1. Korna redepatop
paboTaeTt, MMNYNbChl HANPAXEHWA, BO3-
HUKAIOWKEe Ha KONNEeKTope TpaHaucTopa

VT1, BbIZLIBAIDT CBeYEHWE CBeToAnOaa
HL1. 3a cuéT nepuogmnyeckoro sapsga—

aa
20

9—\_a\|h|1u-—°
’im e_ﬁﬁ—e
C1T B—— +
o H |
bo VT1 JP) | Ko
? Jo
Puc. 2

Puc. 4

dopmatop TM-114-9. Ona camocTos-
TENLHOMO W3rOTOBNEHWA MOHWUXAIOLWEro
TpaHchopmatopa nogoraét L-obpas-
HbIl MarHMTONPOBOL, C NNOLWAABIO LEeHT-
pansHoOro kepHa 4,2 oM’ Mepeuunyio 06-
MOTKY HamaTblBaloT 0OMOTOYHbLIM NMPOBO-
fom guameTtpom 0,13 mm (2800 BUTKOB).
Bropuynylo — nNpoBOAOM AMAMETPOM
0,39 mm (315 BuTkoB). MNMnactuHbl mar-
HUTONPOBOAA COBUPAIOT BNEpPeKpPbILLKY.

Mpwu oTCYTCTBMM Harpy3ku 1 Hanps-
KeHvn cetn 235 B 6nok nutanua no-
Tpebnser Tok okono 22 mA. lMNpu MoLl-
HOCTW, pPacCevBaeMOn MWUKDPOCXEMOW
Bonee 2 Br, kopnyc BlN xenatensHo pac-
nonarare Tak, 41066l TennooTson Gwin
cBOKY UMK CBEPXY OTHOCUTENBHO KOPMY-
ca YCTPOWCTEA, 4TO YNYYLIMT ero oxnax-
AEHWE N YMEHbLUUT TEMNERATYRY BHYTPK
kopnyca 6noka nutaHua. BHewHuia Bug,
YCTPOWCTBA nokasaH Ha puc. 4, ero
macca — okono 400 r.

paspana koudeHcatopa C1 renepatop
BK/IIOYAETCA W BBIKNIOYAeTCA, a CBeTOAMOa,
BCMbIXMBAET.

Bce anemMeHTbl MOXHO YCTaHOBUTL Ha
OOHOCTOPOHHEW ne4YaTHOW nnate w3
PONLMMPOBAHHOIO  CTEKNOTEeKCTONUTA
TonuwwmHol 1...1,5 MM, EE uepTéx nokasaH
Ha pmc. 2. Peauctopol — MNT, C2-23,
KOHOBHCATOP — OKCWAHbLIA MMNOPTHLINA.
TpaHcohopmatop T1 MOXHO HAMOTaTb Ha
$HepprUTOBOM KONbLEBOM MarHUTONpPOBO-
Oe anametpom 6—10, BeICOTOR 2—4 MM K
npoHuuaemocTeo 400—2000. OBmOTRM
MOTaI0T BABOE CNOXEHHLIMWU NPOBOAAMM
N3B-2 gmnameTtpom 0,2...0,.4 mm, 4ucno
sutkos — 20...30.

MNpoAoNKMTENLHOCTL BCALILUKA W WMH-
TepBan Mexay HUMW MOXHO WM3MEHWTb
noabopKoi peancTopa u KOHAeHcaTopa, a
TaKxe TMNOM cBeToAMoaa. EMKoCTh KOH-
nencatopa moxeT Obims ot 10 ao 1000 mkd,
CONpOTUBNEHWE peaucTopa — oT 2 Jo
22 kOm.

Or1 pegakunu. Bugeoponuk, WANKCTRN-

pyoLLpmil paGoTy MakeTa yCTpOoHCTea, HaxoauT-
cs no aapecy ftp://ftp.radio.ru/pub/2017/
06 /migalka.zip va vawem FTP-cepaepe
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Ha Arduino

H. HEHAEB, r. Mocksa

Ta MULLEHb NpefHasHavyera ansa duk-
caumMn 1 NoOACHETAa YMCNa NonanaHni
B €8 ueHTp nnacTmaccoeoi nynu. B ka-
yecTee "CTPENKoBOro” OpyXwa NPUMEHEH
NUCTONET, CTPENAIWMA UMW, ANrOpUTM

C

Cxema yCcTponcTBa nokasaHa Ha puc. 1
Ero ocHoea — nnarta Arduino Uno, koto-
pas W BbINONHAET BCE onepaumu. Akyc-
TM4eckMid npeobpazoeatens B1 Bwinon-
HAET NooYepeénHo ase GyHKUMN — OaT4M-

Mocne noga4v MUTAKWEro Hanpaxe-
HWA (OHO NOCTyNaeT Ha nnarty Arduino Uno)
HaA0 KPaTKOBPEMEHHO HaXaTk Ha KHOMKY
SB1 "C6poc". Uwdposoid uHaukaTop
OyneT norawel, u CTaHeT CBeTUTb CBETO-
anon HL1, paspewanowmin ctpensby. Ha
aHanoroswiid Bxog, A0 Arduino ¢ penutens
R2R3 nocTynaeT NOCTOAHHOE HaNpPRXeHWe
okono 2,5 B. Ha ananormyHsid Bxon, Al C
OBUXKA TNepeMeHHoro pesucrtopa R4
nocTynaeT NOCTOAHHOE MNOPOroBOe Ha-
npsxeHne, HoO oTnyHoe o1 2,5B.
3KcnepuMeHTankHo Hago YCTaHOBWTh
TaKoW nopor, 4Tobbl YyCTPORCTBO pearnpo-
BANO TONbLKO HA NONAAAHWA B UEHTP MULLUE-
HW (T. 8. akycTuHeckuid npecbpaaosartens).
Mpwu aTtom Ha eeiBOge 12 Arduino Uno npo-
rpaMMHO YCTAHOBREH HWU3KWWA YPOBEHb
HanNpAXeHWA, T. €. 3TOT BhIXOA, COBOMHEH C
MWHYCOBOI NMHWEr nuTadusa. B Takom
COCTOAHWW YCTPOWCTBO XKAET BbICTPENA.

HG1
/| 350 « xP1 xs1 Al AduinoUno yo) oo R0 12 FYs-5611AS »
N 5V 2 2 ~~—1e
3 i} NS 4] L-5013LGD
AQ AO 4 P I} =~ 24
B1 5 5 = 6lp
% R4 {7 A1 A1 [3! > 1e ~~] g a
VT "ﬂ:;?)ni;"r RES RES 8 5 N °3
BC547 = | 9 9 o8 o 18 4 LAOTISRD
/ GND || .. || GND 12 12 P Ri4 510 7
r Bzoon SB1 13 <113
D "Cépoc” GND GND - L\_\J—@-
/)10x
Puc. 1
Mpu nonaganuu nynu
o o M e e wa OSOVOR%S B LEHTD MULLEHW B aKy-
SR $81 CTMYeckoM npeoGpaso-
R3 . + ﬁ—& satene B1 BO3HWkaer
1 I seas B KOPOTKMIl UMNYIBC Ha-
NPAXEHWS, KOTOPbIA Npe-
i I |§] @RM BbILUAET NOpOr, N peru-
o 585405 KB1 Rz CTPMPYETCA nonagaHme.
10 6 Mpwu atoM Ha swiBOAE 13
B HU3KWIA YPOBEHbL CMe-
HG1 R4 HASTCA BLICOKKMM, NO3-
1 5 ToMy ceetoanon HL1
coooo (3eNEHOro  CBEYEHWA)
38 83 o-'i:::-ﬁo R R c\;"Tg racHeT ¥ CTaHeT CBeTUTL
(_o ﬁ RS@@ ';IRG RB@@@ |§|3B°K @mm HL2 (kpacHoro ceeue-
ﬁ !11 (‘—’ R7 R10 5 HUS). OAHOBPEMEHHO Ha
[ - ] o0 o0 Ecoaooo? 5000019300 Boixone 12 GopMupy-
B2 eTca nayka npaMoyronb-

Puc. 2

paboTsl MUWEeHW cnepylowmid. Mpu nona-
OaHWK NYNK B € UeHTP pasaaeTcs KopoT-
KW 3BYKOBOW CUrHAN, 33XWIraeTca CBeTo-
OMOA KPacHoro uBeTa W OQHOBPEMEHHO
Ha UWdPOBOM MHAWKATOPE HWCNO nona-
OaHWin yBeENNYMBaETCH Ha eAnHuLy. Yepes
HECKONBKO CeKkyHA, (BpemA Ha nepeaapaa-
KY) pasnaértca TPoekpaTHbI 3BYKOBOW
CWUIHan n BKNOYaeTcA GBETOANO 38NEHO-
ro ugeTa CBEYEHWA — CUIrHan paspewe-
HWA CTPeNLObLI,

Ka nonagaHnin U akyCTUYECKOro CUrHanm-
3atopa. Yucno nonagaHuwii otobpaxaert
UMPPOBOIA CEMMINEMEHTHBLIN CBETOANOA-
Helid mHankatop HG1 (c peuwnmanbHOM
Toykom). Ceetoamonsl HL1 n HL2 curna-
NM3NPYIOT O COCTOAHWK ycTpoWucTea. Pe-
auctopom R4 ycTaHaesnuealT HyBCTBM-
TENbHOCTbL (MOPOr BKNYEHWA) YCTPOWCT-
sa. OHO NOMXHO pearnposaTh Ha nonaana-
HWE B UEHTP MALLIEHW U HE pearvposark B
nioGoM apyrom cnydae.

HbIX WMMNYNLCOB Y4acTo-
TORA 1 kl'y,. MNMpW BLICOKOM
YPOBHE HA 3TOM BBIBOOE
OH MOCTYNAET HA HUXKHWIA NO CXeMe BblBOL,
npeo6pazosartena B1, a TpaHsucTop VT1
OTKPbIBAETCA W COEAMHAET BEepPXHWA no
cxeme BblBOA Npeobpasosatens ¢ MUHY-
COBOW NMHWEeR nuTaHuA. Takum obpa3som,
Ha npeobpa3osarens NOCTYNAeT BECh MM-
NyNbCHBIA CUrHAN, M NO3TOMY OH paboTa-
€T KaK aKkyCTU4EeCKHIA any4artens.
Ha nnawkatope HG1 noasnaeTca umd-
pa 1, 1 ganee ycTtpoicteo pabotaet no
anropuTMmy, ONUCaHWe KOTOpOro npu-

(3]
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BeOeHo Bobilwe. C kaxabim To4-
HbIM NonagaHwem YWcno Ha
WHOWKATOPE YBEenW4YMBaeTCH
Ha eguHudy. H4T1obbl ¢ nomo-
Wb 0QHOM0 CeMU3NEeMEHTHO-
ro MHaMKaTopa MOXHO Bbino
WHOWUMPOBATE YUCNO nonaga-
HWiA po 19, nocne uwdps 9
BKJIOHAETCA AeUMmManbHasn To4-
Ka, KOTopas MHAMUMPYeT fAeca-
ToK. Ecnu Ha uHawkaTope HG1
Oyaoet 5., 3TO 03Ha4aeT, 4TO
vHauuupyetcs yucno 15. ing
cbpoca nokaszaHwii 1 Havyana
HOBOIO OTCYETA Hapno KpaTko-
BPEMEHHO HaxXaTb Ha KHOMKY
SB1 "Cépoc".

Bce petanu pasamelueHsl Ha
OfHOCTOPOHHEN NeyaTHON nNna-
Te n3 GoNbrMpoBaHHONO CTeK-
NOTEKCTONUTA, KOTOPAas Bbi-
NonHeHa 8 BMAE nnatbl paclun-
penma (Shield). Ha Hein ans
nogknioYeHus k Arduino Uno
YCTAHOBNEHb! LUTLIPEBLIE Padk-
8mbl (BMNKKM). 3TO nossonser
BBICTPO YCTAHABNWBATL WM CHU-
matsk Arduino Uno 1 ucnonsao-
BaTb €€ B ApPYrux npoekrax.
YepTéx nnatel U paamelleHue
Ha Hell 3NeMeHTOB MOKAazaHbl
Ha puc. 2. BHewHwA BuA
CMOHTUPOBAHHON NnaTbl NOKa-
3aH Ha puc 3. Pa3béMbl YCTAHOB/IEHBI CO
CTOPOHBbI NE4AaTHbIX NPOBOAHNKOB.

MpuMeHeHbl NOCTOAHHBIE PE3UCTOPbI
P1-4, C2-23, nepemeHHblin — Cl4-1,
Cn3-4, ceeTopnonb! — NiobbIe MANOMOLLL-
Hble COOTBETCTBYIOLLErO LBeTa CBe4YeHun,
WHOMKATOP — CEMMWINEMEHTHLIA C aeum-
ManbHOW TOHKOR 1 0BLWIMM KaToAOM, TpaH-
3UCTOP — MAaNOMOLLHBLIA, NOOOWAET Nio-
60 13 cepun KT3102. KHonka — TC-0409
UMK aHanorvyHan ¢ ANWHHEIMA BLIBOAAMU
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Puc. 4

W TONKaTENneM, Ha NnaTte oHa 3akpenneHa
C NOMOLLBID NOACTaBKKM KM Knea. PasbéMel
XP1, XP2 — ogHopagHbie Bunku PLS-10.
B ka4ecTee akycTtudeckoro npeobpa-
sogatena B1 npumeHeHa Nbe30OKepamu-
yeckas ronoeka Siemens ¢ MapkWpoBKOMA
H8 ot TenedoHHOl TpyBkn HACTONBHOrO
Tenedona. AuameTp eé kopnyca — 48 mm.
MNepdopupoBaHHbLIA  3aWNTHBLIA  3KpaH
nbesokepamnyeckoro npeobpasosarens
HE O4eHb TONCTLIA U MOXEeT AedopPMMpO-

BaTLCA NPW NONanaHUK MNynu, NoaTomy
ero xenartensHo 3auuTUTe MeTannuye-
CKOM NNacTHUHOM, B KOTOPOM HAA0 CAenaTb
aKycTU4EeCKNe OTBEPCTMA U MOXHO Hapwu-
COBaTh LEHTP MULWEHM.

Ans kopnyca ycTpoWcTBa WM camon
MHWLIEHW NPUMEHEHBI NOAPY4YHBIE marte-
puansl. Kopnyc WarotosneH M3 npospau-
HOW KOpoOkM OT rubkux auckos 3,57,
MUweHs — u3 DVD-aucka (pue. 4). MNna-
Ta YCTPOWMCTBA € NOMOLULIO KNeA WU CTOeK
3akpenneHa B KOpPNyce C BHYTPEHHEN CTO-
POHLI NepefHein nadeny. B Heil coenausl
ABa OTBEPCTUA: OOHO — ANA ABWXKA
nepemMeHHOro peancTopa, BTopoe — anqa
TonkaTens kHonkW. [OCKONbKY KOpMyc
YCTPOWCTEBA NPO3paYHbIin, BLINO peweHo
ero nokpacutb. lNpeasaputensHo mecta
Ha nepenHei NaHenw, roe pacnonoXeHsb
WHOMKATOR W CBEToAMOabl, Bbinu 3awim-
LWEHBLl OTPe3KaMn NUNKOW neHTel. Mocne
NOKPACKKW 3TW OTPE3KW yOanaioT.

LentpansHoe oTtsBepcTtve DVD-gmcka
YBENU4MBAIOT, YTOOLI B HEro BOWEN akyc-
TU4EeCKUiA npeobpa3oeatens. [pu 3ToMm
npeobpasosaTent Hano WM30MNM-
POoBaTh OT AMCKA C NOMOLLBIO pe-
3UHOBOW gemndupylowen npo-
knaakw, 4Tobbl ocnabuTb akycTum-
vyeckve koneBaHuA, BO3HMKAK-
wye Npw nonagaxny Nynu B AMCK.

HectabunuavpoBaHHbii Wc-
TOYHUK NMUTAHWA HaNpSXeHWwem
7...12 B nogknio4aloT K rHesay
nuTanua nnato Arduino Uno. MNo-
3TOMY B DOKOBOI CTEHKE Kopnyca
cOenaHo oTeBepcTMe ANs LWTeke-
pa 6noka nutaHua. Mpu xenadnm
MOXHO caenatk OTBepCTME 1 4ng
nogkniovyeHna  USB-pasnéma,
Torga 8 Arduino Uno MOXHO
ByneT 3arpyxatb Koj, He BblHW-
mas eé M3 Kopnyca yCTPONCTBa.

MuweHb C KOHUEHTPUHECKM-
MW KpYramu, B LEHTpe KOTOpO#
pasMeuweH npeobpasosaTtens
B1, coegvHeHa ¢ nnatoi AByx-
nposogHeiM kabenem. B astop-
CKOM BapwaHTe (puc. 4) MuweHb
npwKneeHa K kKopnycy, HO ee
MOXHO pa3MeLlats W OTAensHO
oT ycTpoiicTea. @opma v pasme- -
Pbl MULWEHKW, Kak, BNpo4Yem, W
anroput paboTel YCTPOWCTBA,
MOryT BbiTh APYrvMK, 3TO 3aBM-
CUT OT XenaHua Toro, KTo Waro-
TasnMBaeT ycTpoicTeo. He u3-
MEHAA annapaTHYK 4YacTb, MOX-
HO CYLECTBEHHO U3MEHUTL Npo-
rpaMmy 1 TEM CamblM anropntm paboTbl
ycTpoucTea. Hanpumep, gasate paspe-
weHne Ha cTpensby Ha KOpOTKOe Bpems
Hepes cny4aliHble NPOMEeXYTKW BpemMeHu
WKW orpaduunTe obwee Bpemsa cTpensbbl
017 OQHOro CTpenka.

Ot pegakumn. Ckery, a TAKXe Yeprexu
nevyarHoi nnarsl 8 hopmare Srint-Layout 6 ume
woTea no agpecy ftp://ftp.radio.ru/pub/2017/

06/target.zip Ha Hawem FTP-cepsepe



NMpuémuuk NMOHACC
c nutepdencom Bluetooth

M. HAYMOB, r. MockBa

CrnyTHUKOBBLIE CUCTEMbI HABUraL UM ceroqHa HyXHs! Bcem. B ceasn
C pasBuTuem orevecTBeHHoW cucremsl FTOHACC oHa akTuBHO
HCnonL3yeTca Hapsany C TakMMu 3apybexHsiMu CHUCTeMamMM, Kak
GPS. Ho npakTtuyeckn OTCYTCTBYIOT CepuiiHbie 0bpa3ibl aBTOHOM-
HbIX npuémHukos curHanos NNMOHACC ¢ nutepgrericom Bluetooth. A
OHU HeoBXxo[auMbI ANA NAAHLWETHLIX KOMNLIOTEPOB, B TOM Yucne ¢ OC
Android. 310 nonoxeHne aBTOp pPeLWNWn UcnpaBuTs, coBpas Takoi
MPUEMHUK N3 MMEIOLLMXCA B NPOLRaxXe rotoBbix MOQYNEN,

YKOBOACTBOM AN 3TOW paboTel MHe

I'IlJCJ'Iy)KM]'IVI pa3nnyHblie MaTepuans,
onybnukoBaHHsle B MHTEpHeTe. Hanpw-
Mep, B ctatee [1] A Hawén cosBeTbl NO
BbIGOPY Y3N0B 1 MX KOMMNOHOBKE.

DYHKUMOHANBHO NPUEMHWUK COCTOWNT U3
MOAYNS NPUEMHWKA CUIHANOB CNYTHWUKOB
cuctembl MMIOHACC, npeobpasosarens

Ha3HAYeHWIO BLIBOAOB W CNOCOOHL!I NPUHK-
MaTb CUrHaNbl Kak CO CMyTHWUKOB CUCTEMbI
MOHACC, Tak u CO CNYTHWMKOB CWCTEMBI
GPS. Hanuume nokasaHHOMQ Ha CXEME LLITPK-
XOBbIMKA NMHUAMKM PE3EPBHONO 3MemMeHTa
nutadus G1 (370 MoxeT ObiTe NUTUEBbLIA
anemeHtT CR2032) He obssartensho. Ho ero

st l M ANCE

9051440

ero BelXOAHbIX CMrHaNOoOB AnAa nepega4qdun no
kanany Bluetooth n 6Gnoka nuTaHuA. =
Cxema coefiMHeHWs MoAaynen NpuémMHuka N ta
n3obpaxeHa Ha pue. 1.
AZ A3
Puc. 1 MT3333 HCO5 G.top015
o | RXD 12 o | 5 -
Q| TXD I3 S RXD | o
I | VCC VCC | & D101 . RIL4
S |GND B—1*{ N | @ | Pue. 2
[ VB 9
,_____! YCTaHOBKA YCKOPSAET NOBTOPHLIA
£l Gt 3anyck moayna A2 nocne nepepsi-
'-'L- 3B Ba B NOAAYe OCHOBHOMO NUTAHWA,
5 Al _— Ad MNO3BONASA COXPAHATE MHMOPMALMIO
apAaHoe peobpazoearents E
m|c}r(oSL1,tSB YCTpOMCTBO SA1 HanpAKEHUA O/ GIYTHIKEX, NONY EHEYIO. B NPE
i OUT+ N+ ouT- Abiaywem ceaHce paboTbl.
B+ = @ MNpuHATAA HABUIAUMOHHARA MH-
—-‘“L*E_fj. Lﬁgn o cdopmaumna nocTynaer no nocne-
0 5 ouUT- 1IN~ = |ouT+ [0BaTencHOMy WwHTepgency s
o 13006paxEHHLIA puc. 3

B kauectee npmnémHnka curuanos MN0-
HACC (A2) ucnonb30BaH roToOBbI MOAYNb
Ha ChNeunanM3npoBaHHOW MMKDOCXeMe
MT3333 [2], vmelowmin cnenyoume oc-
HOBHBIE TEXHUYECKHNE XapaKTepPUCTUKK:

YYCcno KaHaNoB NPMEMA .. .......... 99
YMCNO KAHANOB CNEXEHWA .. ........ 33
YyecTBUTENLHOCTL, ABM . .. ... ... =165
Hanpsxenve nutanua, B ... ... .. .. 3.6
MoTpebnaemelii Tok, MA, He
Bonee:
B PEXMMME MOWCKA .. ........... 35
B PEXMME CNEXEHNA ... ........ 29
ANUTENBHOCTE  “"XONOAHOrQ"
cTapTa,c,Hebonee ............. 33
AnutensHocTe  ropAuero”
crapta,c,Hebonee .............. 1
Paamepsl, MM . .............. 25x31x5

B pexwme noucka Ha mMogyne muraert
ceetoaMon. TOT mMOAyAb, YTO MNokKasaH Ha
pMc. 2, UMeeT BCTPOEHHYID aHTeHnHy. Ho
CYLWECTBYIOT £r0 BapWaHTLl M 683 aHTEHHbI, a
NALWb G PA3bEMOM ONA € noaknioyenun. B
3TOM CNyHae HyKHO NPUOBPECT 1 NOAKNKD-
YUTE K 3TOMY Pasbémy BHELLHIOW aHTEHHY.
Ob6a BapvaHTa OOMHAKOBLI MO NapaMeTpam 1

Ha

Puc.3

Bluetooth-apantep HCO5 [3]. Ero ocHoe-
Hbl@ TeXHUYECKHEe XapaKTepUCTUKK:

MpoTtokon Bluetooth .. ..... .. 2.0+ EDR
PaBouwnii guanazon, My ........... 2,4
Mogynaums ... ... ... .. ... GFSK
MowHocTe nany4enua, abm,
HEBOMEE ... ..o 4
YyscTeuTeneHocTe npu BER
He Bonee 0,1 %, 0BMm . ... ....... -84
Hanpsxexuwe nutanua, B ...........3,3
MoTpebnaAemMbin TOK, MA .. .......... 50
Yactota muraHuMa CeBeToauo-
na, My
MOBTIAOMCK v vvev e e e e 5
CBA3b yCTaHoBneHa ...........0,5
Pabouan temnepatypa, °C ....-20...475
Paamepol, MM ... .........26,9x13x2,2
Mapont Ana CBA3W C KOMMNbIO-
TEPOM s it v e rns 1234

MCTOYHUMK MUTAHWA COCTOUT U3 NUTUIA-
WMOHHOTO akkymynatopa G2 ¢ ycTpolcTeoM
Al (puc. 4) gna ero 3apagkm ot USB-
pasbéma kOMNbIOTEPa MK 3apPAAHOro yCT-
POMCTBA C TAKM Pa3bLEMOM 1 M300paxEH-
HOro Ha puc. 5 ctabunuanpoBaHHOro npe-
obpazosaTtens HanpAXeHWs akkyMynaTopa
8 3,3 B [4]. IMeHHO Takoe HanpsxeHue
ncnonL3yeTca ana NUTaHns Moayns npu-
émumka IMOHACC v apanTtepa Bluetooth.

Moaynb 3apsagkn uMeeT cnegylowme
napameTpbi:

BxopHOW paszeém ........... microUSB
Bxopxoe Hanpaxenue, B .. .......... 5
MakcuvMansHbiil  3apAnHbIA

TR i e i e S D O o RS 1
HanpaxeHwe oTceukw 3apaa-

KM B v corvamnim e i mss e 4,2
Mopor cpabaTsiBaHna 3aWmThl

OT nepepaspagkuM, B ... .. ... .. 25
MNopor cpabartbiBaHKA 3alKThl

no TOKY HArpyakm, A . ............. 3
Pasmepbl, MM .. ............. 26x17x3

KpacHslil cBeToamMon curHanusupyeT oo
naywem npouecce 3apaaky, 3enéHsin —
O NONHON 3apAXEeHHOCTW aKkKyMynaTopa.

CrabunuauposaHHbiilt Npeobpa3osa-

TeNb HamMpskeHWs Ha MWKPOCXeme
LM2596 vmeeT cnepylowme xXapakre-
PHUCTUKK:
BxopgHoe HanpsxeHue, B ... ... .. 3...40
BeixoaHoe Hanpsaxenwe, B .. .. .. 1,5..35
MakcrumaneHblid  BbIXOOHOW

TOK B s i R 3
KNA, %, Hebonee ................. 92

Paamax nynbcaumii BbIXOOQHO-
ro HanpsxeHwa, mMB, He

L0 LT L e 30
YacTtora npeobpazosanua, Ky, . ... .. 150
PaBouan Temnepatypa, °C ....—45...+85
Paamepbl, MM . ......... ... 43x21x10

WMHovkaTop paboTeli — CUHWIA CBETO-
anoa.

Bce mopynun ycTpoiicTea pasMelleHsl 8
repmMeTUYHOM NNacTYKOBOM Kopnyce pas-
mepami 115x55x65 Mm, Kak NokasaHo Ha
puc. 6, 1 coeauHeHsl Mexay coboln co-
rNacHoO cxeMe OTCYTCTBYIOWMMM Ha POTO-
CHUMEKE MOHTaxHbIMK NposoaamMu. OcTas-
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Wwreca B KOpNyce MyCTOTbl 3anofHeHb
NEHOMNONUITUIEHOBLIMKM BCTaBKaAMMN.

MpasunbHo cobpaHHoe YCTPOWMCTBO
o6b4HO paboTocnocobHo cpasy nocne
BKMIOYEHUA nuTanua. Heobxoammo nuwe
00 nogknoyeHra moaynein A2 u A3 ycra-
HOBWTL HanpaAxeuwe 3,3 B Ha Bbixone
Moayna A4 vMmenwuMmcs B HEM noa-
CTPOEYHEIM PE3UCTOPOM.

Mo cpaBHeHWIo C pacnNpoCTPaHEHHBLIMA
GPS-Bluetooth npuémHukamm Mbl Nony-
YaeM BbICOKOYYBCTBUTENLHBIA NPUEMHUK
curHanos co cnytHukos MMOHACC v GPS,

Puc. 6

4YTO NONOXUTENbHO CKa3biBaeTCa Ha TO4-

HOCTW ONpeaeneHna KoOopayHaT.
MNepenada wHbOpMauym No kawany

Bluetooth oT npMémHMKA K NNaHLWEeTHOMY

komnbloTepy ¢ OC Android 6bina npoee-
PeHa C NOMOLLLIO0 HECNNATHBIX NPOrpamMm
Bluetooth GPS Provider (URL: https://
apkplz.com/casual/bluetooth-gps-
provider-apk-download (27.03.17)) n
Bluetooth GPS for Android (URL: https://
downloads.sourceforge.net/project/
bluegps4droid/Apk/BlueGPS4Droid_
1.2.x/BlueGpsd4Droid_1.2.6.apk
(27.03.17)).

3anycTue nporpammy Bluetooth GPS
Provider, HeoBxoavmMo B NpasoM BEPXHEM
yrny 3kpaHa OTmMeTWTb cTpoky Preferen-

ces, 3atem BbibpaTh MCTOYHUK CUrHaNOoB.
B Hawem cnyy4ae sto HCO0S5. Haxas Ha
knasvwy Start, nonyynm cBoM KoopaMHa-
Tbl U MHPOPMALMID O HAOMIDAAEMBIX HABW-

ONEeKTPOHHbIA ONoK
ONY9 MO enu pakeTbl

A. MAXOMOB, r. Bnagumup

Mpeanaraemoe ycTpoHRCTBO pa3paboTaHo HAa OCHOBe paHee ony6-
nuxosaHHeix B [1, 2] n o6begunuseT B cebe ux pyHKUNN, NO3BOAAA
aBTOMarTu3INpPOoBaTh 3anycKk PpaKeTsl, BOBPEMS PACKPLITL €8 napaLwiioT,
3anucars u3MeHeHuss GapoMeTpuyYeckoif BeicOThl noaéra. Bcrpo-
EHMbIH B HEro paguomask obneryaer cnexeHune 3a pakeTos B nonére

¥ e€ nouck nocne Npu3emMieHns.

pPY NpakTU4ecKoM WCNONb30BaAHWK
YCTPOWCTBA, onucaHHoro B [1], Bei-
ABNEHbLI CNeaywWe ero HeJoCTaTKK:

— 3anuUcb pe3ynbTaToB W3MEpPeHUs
[aBNeHnA BCerga HauyMHaeTca Yyepes mMu-
HYTY NOCNe BKAKHEHWA NWUTAHWA, 4TO 3a-
CTaBNseT CTPOro BbIAEPXWBATL BPEeMA
crapta;

— CWrHan Ha BbINyCK napawioTta nopa-
&7 TainMep ¢ PUKCUPOBAHHON BIAEPXKKOA,
4YTO 3IAYACTYD NPUBOAWT K ero npexne-
BPEMEHHOMY MNK 3an030aN0My BbINYCKY;

— CcpaBHWUTENLHO BoNblUKME pasmepsl.

B ycoeepleHCTBOBaHHOM npubope B
nporpammMy MWKPOKOHTPONNepa BEBenEH
NPOCTOR anropuTM onpeaeneHmna MOMeH-
Ta cTaprta, OCHOBaHHbIA Ha obHapyXeHun
3a0aHHOr0 M3MeHeHWA BbicoThl. [loGasne-
Ha dyHKUKMA GOpPMUPOBAHWUA CUrHana Bhi-
nycka napawioTa. Tenepe MOMEHT ero

nofayv onpepenAeTcA Ha OCHOBaHWKU
aHannza HOKESﬂHMﬁ AaTyuKa nasneHus
nocne A0CTUXEHUA MaKCUMaNbHOW BbICO-
Tbl. Opranbl ynpasneHus n MHAWKaLum
aHanorMyHbLI ONUCaHHbIM B [2].
MpuHUMNUansbHan cxema 3NeKTPOHHOro
6noka nokasana Ha puc. 1. OH cocTouT U3
OBYX Y3N0B, COEAMHEHHBIX Pa3bEMoM X2.
Cxema NepeBoro u3 HWX, conepxawlero
MUKPOKOHTPONNERPHLIA Moaynk Arduino
Pro Mini (A1), moaoyns oat4uka nasnedHns
BMP280 (A2) u Mmogynb paguonepeaarin-
ka FS1000A (A3), oTnuyaeTcs OT npusee-
OEHHOW B [1] Tem, 4TO U3 Hero yaaneHsol
Barapes NWTaHWA C BbIKNKYaTENEeM, CBe-
TOAWMOA, C OrPaHuYMTENbHBIM PE3UCTOPOM
1 cbeMHas nepembitka. Jobasned penu-
Tenb HanpsaxeHua nutaHua R2R3, Bbixoa-
HOE HanNpsXeHWe KOTOpOoro NOAaHo Ana
M3MEepeHNAa Ha aHanoroeslit xon A0 Moay-

FaUMOHHBIX CNYTHUKEX C yKa3laHuem MoLl-
HOCTW NPUHUMAEMBIX OT HWUX CUIHANOB.

Mpu 3anycke nporpammel Bluetooth
GPS for Android Heobxoommo BwibpaTb
WCTOMHWK  HABWIrauWwoHHbLIX CWUrHanoBs
HCO5. Nony4re MHGOPMaUMIO CO CMYTHW-
KOB, nporpamma oTobpasut Tekywue
koopauHaTtel. CmeHue 3kpadH Main na
3KpaH Status (oN8 3TOM0 HYXHO CMme-
CTWUTLCH BMPaBO), MONY4YMM CXEMaTU4HDEe
n3obpaxeHne HebecHon cdepsl C Nono-
KEHWEM Ha HER CNYTHWKOB, X HOMEpaMMn
N MOLWHOCTbID CurHana. CMecTusBwmWChb
elWe Ha OOWH 3KpaH BAPaso (Ha 3kpaH
NMEA), MOXHO NPOCMOTPETE CNYXehHbIe
coOBUEeHNA O NPUHUMAaEMBIX HaBura-
UMOHHBIX CrHanax.

NINTEPATYPA

1. GPS Bluetooth ceoumu pykamu. — URL:
http://kibermaster.net/gps-bluetooth-svoimi-
rukami/ (27.03.17).
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na Arduino Pro Mini. Ero aHanorogsiia 8xo,
A2 1 AMCKPETHbIE NMHWKM BBOOA—BLIBOAA
D7—D9 BbiBefeHbl Ha pasbém X2.

Cxema y3na ynpasneHws WM KOHTpPONsA
(cnpasa oT pa3béma X2) B OCHOBHOM MNO-
nobHa onybnukosanHol B [2]. MickniouéH
KoHAeHcaTop BoNbLLIOK EMKOCTU B uenu
3aTeBopa noneeoro Tpaxawctopa VT1. OH
obecneunBan HeOBXOOMMYIO 3aaepky 3a-
MbIKAHWA TPaH3WCTOPOM uenwu 3anana El,
noaxurawiuero BoibpacbkiBalOWwmiA napa-
WIOT NMponNaTpoH. Tenepk 310 NPOMCXoanT
no komange, nocrynawouwen ¢ seisoga D7
Arduino Pro Mini. Batapea nutaiua GB1
("KpoHna" wnn nogobHan) noaknlyveHa kK
paswémy X1. EE HanpsxeHwe 4Yepes KHOo-
NMOYHbIA BeIKNoYaTens SA1 nuraet 3anan E1
W KOHTPONEHYIO namny HL4, a Takke yepea
pasbém X2 — moayns Arduino Pro Mini.

Ecnv B MOMEHT BKIOYEHWS NMTaHWRA
soiknodaTenem SA1 kHonka SB1 He Haxa-
Ta, YCTPOWCTBO BbLIBOAMT HAKOMNAEHHYID B
EEPROM mMukpokOHTpONEPA MHDOPMALIMID
no nocnepoBaTensHOMy UHTepdency — nu-
HuM TXD (D1) moayna Al. Ecnu xe nutaHue
BKJIOHEHO NPW HAXATON KHOMNKE, NporpaMma
MUKDOKOHTPOMIEpa BXOOMT B pexivM obHa-
PYXKEHWA CTapTa, a NOCMe Hero HauyvHaet
3anuceiBate 8 EEPROM BbMucneHHyo Ha
OCHOBaHWW PEe3ynbTaTtos M3MEPEeHWA aTMO-
chepHOro AaBNeHNA BbICOTY NONETA.

Bropas rpynna KOHTakTOB KHOMKK SB1
BKNIOYAET B LENb CTOKa TpauaucTopa V1
3anan E1 nubo ero 3kBMBaneHT B BUAE
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namnel Hakanueauuws HL4. 310 npegoTepa-
waet cpabaTbiBaHME NUMPONAaTpPoHa Ha
CTApTOBOM NO3NUKMK NPKU HEWCNPaBHOM
TpaHancTope.

Ceetoagmog HL1 xénToro ueeTta ceeye-
HWA CNYXWT MHAMKATOPOM pexuma pabo-
Thl 3NeKTpoHHoro 6noka. Ceetoauog HL2
KPacHOro LiBETa CBEYEHUA CUTHANM3upyeT
0 HaNW4MK HaNPAXEHWS NWUTaHWA. 3ené-
HOe cee4YeHue ceetoawmopa HL3 ceupe-
TenscTByeT 00 MCNPaBHOCTKM UEnK 3ana-
na. ConpoTtusnenvne pesuctopa R9 sbl-
BpaHo Takum, 4to obecneymBaer TOK
5...10 MA, pOCTaTOYHbIA ONg ceeToaMoaa
HL3, HO HepocTaTO4HLIA Ana cpabaTsiBa-
HWa  3anana. [Jenutens HanpAXeHws
RBR10 npepHasHa4yeH AnNA KOHTPONA
HaNpPsXKeHWA B Leny ynpasneHna 3ananom
MWKPOKOHTPONNEPOM.

Mporpamma (cketd) bmp280r6.ino ang
mMogynsa Arduino Pro Mini paspabotana B
cpene Arduino IDE. B Bnoke nHuumanmaa-
ummn Setup(), BBINONHAEMOM B Ha4Yane pa-
60oTbl, oHa TpebyembiM 0OpasoM HacTpau-
BAET NVHWUKM BEOOA—EBbLIBOAE MWKDOKOHT-
ponnepa, a 3areM BLIKNIOYaET paguone-
PeaaTyMK W 3aKpeIBaeT TpaHaucTop VT1.

Janee nporpamma aHanusvpyeT co-
cTosHMe KHonku SB1 1, ecnu oHa He Ha-
KaTa, NnoodepeénHo nepenaér no nocne-
noBaTenbHOMY HTEpdeicy coaepxumMoe

Bcex Ayeek EEPROM w Ha 3TOM 3asepwa-
eT paborTy.

Ecnu kHonka SB1 npw ctapte nporpam-
Mbl HAXKATA, OHA, NPeXae BCEro, NpoBEpPAET
HanuuMe gartyvka pasneHva. OGHapyxuvs
erog, oHa GOpMUPYeT TPU ABOAHLIE BCMbILL-
K1 ceetoguoga HL1, 3arem nepexoowt 8
LMKN OXMOAHWA MOMEHTA CTapTa pakeTbl.

B 3TOM uMkne ¢ 3a0aHHbIM KOHCTaHTON
tPress nepwognom 100 mc partyivk atmo-
chepHOro pasneHna naMepaeT ero, a No
HeMy NporpaMmMa BelYMCNSEeT B AeunMeT-
pax yCnoBHYIO BbICOTY, HA KOTOPOWM Haxo-
nutca paketa. lonydyeHHoe 3HAYeHwe
3anucLIBAeTCA B ABe MNOCNeAoBaTenbHbIe
ayeikk BydhepHoro maccuvea, OpraHwao-
BAHHOrO B ONEpPaTMBHOW NaMATH MUKDO-
KoHTpONnnepa. B HEM XpawATcA nocnen-
Hue 20 (310 YMCNO 3a03aHO KOHCTaHTOW
MasMax) oTcuéTorR BbiCOTH.. OaHOBpE-
MEHHO OnpegenseTcs NpupalieHne Bbi-
COThl OTHOCWUTENBHO 3HAYEHWA, NONY4eH-
HOTO Cpa3sy Nnocne BKOYEHWA NWUTAHWA.
Ecnn oo Bonbwe nopora, 3afaHHOro
KOHCTaHTol Hd, nporpamma genaeT 8bl-
BOM, YTO pakeTa cTaprosana.

Bo Bpema umkna obHapyxeHus ctapta
nporpaMmma GopMUpYyeT TDOWHBLIE BCMbILL-
kn ceeToamona HL1 v TPORHbIE NaYKn M-
nynecos YacToTorn 1024 Ny Ha sxone DATA
panvonepegatymka A3. bnaropapa atomy

MOXHO KOHTPONUpPOBaTL paboTy YCTPOWCT-
BEA HE TONbKO NO BCMbIWKAaM CBETOAMONA,
HO W NO 3BYKY B rONOBHLIX TenedoHax pa-
amonpuémuuka (nenenratopa). Mocnep-
HEe MOXHO aenaTtb, HaxXOAACb AOBONbHO
naneko oT MecTta crapTta, H4TO 3Ha4MTeNb-
Ho BeaonacHee.

B navane nonéta nporpaMmma nepenu-
cbiBaeT copepxumoe OydepHoro mac-
cuea 13 O3Y 8 EEPROM MWKpOKOHTRON-
nepa, coxpaHas atum uadopmaumio 06
OTpe3ske BPEMEHW, HenocpeacTBeHHO
npealwecTsosaewem ctapty. Bo epems
nonérta nporpamma B uukne Loop() c
nepnoaom 100 mc, 3apaHHbiM paHee yno-
MAHYTOW KOHCTaHTOW tPress, wamepner
atmocdepHoe AaBneHve n Bel4UCnaeT
BhICOTY. [lony4yeHHOe 3HavyeHue B uelbix
AeummMmeTpax OHa 3anucbiBaeT B ABe
nocnenosatensHoie Aveikn EEPROM. B
3TOM pexume nporpamma GopMmupyeT
OOWHOMHBIE BCMNbIWKKM ceeToavoga HL1 u
OOWHOYHBIE NAYKkN MMMNYNbCOB 4acTOTOW
1024 I'u, nepepasaemMsbie NO paguo.

Mocne 3anonHeHWA 330aHHOTO KOH-
cTaHToin maxAddr o6séma EEPROM npo-
rpamma nepexoauT B peximmM hopMupoBa-
HWA Kopom Mopse Byksbl K M nepenaym
eé B adup. ITOT CUrHAN CNYXKUT MAAKOM
ONA NOWCKA NPU3eMNVBLLIEACA MOOENA.

MocKoNbKY YCTPOWCTBO COCTOMT B OC-
HOBHOM M3 roTOBbIX MOAyned, neyarHas
nnata ons Hero He paspabaTtsiBanack. OHO
cobpaHo Ha TPEx nnatax ¢ HAaBeCHLIM MOH-
Taxom. Ha nnarte paamepamum 70x25 mm co-
6paH y3en ynpaeneHua u curHanuaauynd, Ha
HE e HAXOOATCA WTbIPEBbLIE YacTK padb-
émos X2 1 X3. Paamepsbl Nnarel nogo6paHs!
TaK, 4TobObl €6 MOXHO BblI0 MOMECTWUTb
BHYTPb KOPIyca pakeTsl anameTpom 40 mm.
Mpw 3TOM MEXY NNATOM W KOPNYCOM OCTa-
ETCA N0CTATO4HO mecTa anda Batapen GB1.

B kopnyce pakeTel NpPOCBepneHsl OT-
BEPCTUA HANpPOTUB pPAa3MELWEHHLIX Ha
nnarte ceetoononos HL1—HLS, suiknkoya-
Tena SA1 n kHonku SB1. KoHTponeHas
namna HL4 3akpenneHa B npeHasHaveH-
HOM [1s HEE OTBEPCTMM KOpNyca 1 coeaum-
HeHa c NNaTton NPoBOAAMM.

EWwe Ha ogHoM nnarte ycTaHoeneHs! MOo-
Ayne A1, peauctopel R1—R3, cTabunuTpoH
VD1 n amops VD2—VD4. 3Tta nnara umeer
pasmepbl 40x25 mm. Moaynb A1 CMOHTUPO-
BaH Ha Hel 683 MCN0NbL30BaHMA TPAAWLIMOH-
HblX Pa3bLEMOB, 4TO CYWECTBEHHO YMEHb-
WMNO pasmMepbl YCTPOWCTBA W MOBLICWMIO
€ro HagexHoCTb. OH COEANHEH C rHe3A0BON
YaCTLIO pa3kbéma X2 1 ¢ mogynamm A2 n A3
oTpeskamn MoHTaxHoro npoeopa. lnarta,
Ha KOTOPOW pasmelleHbl 3Tk MOoaynu,
nMeeT pasMepsl 30x25 mm.

Mnara ¢ moaynem Arduino Pro Mini n
nnata ¢ Moaynamu gar4vka nasneHua u
panuonepenaTynka CKpennedbl NUNKoin
NEHTOR Yepes U30NVPYIOLWYI0 NPOoKNagky
M3 NEHONONMSTMNEHA, YTO NO3BONWUMO A0C-
TWU4Yb KOMMAKTHOCTK U MaUION MACChl KOHCT-
pykumn. BHewHWid BMO BCex nnart, coeom-
HEHHbLIX BMECTe, NokazaH Ha puc. 2. B ka-
YecTee nepegarolen aHTeHHnl WA, kak u
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WUITIOIVHURYH — ..OnTTvd..

*
’ 9

~

2102 ‘9 5N OMTvd




a1

17 (0 3

Lg 2%

P

'

20 ®

PAOMO Ne 6, 2017

"PAANO" — HAMUHAIOLLUM

—

PAA

npexae, NCNoNbL30BaH OT-
| pe3aok WU30NUPOBAHHOMO
] nposoga AnuHoi 17 cm,
| NponoxXeHHbIA BAONbL KOP-
| nyca mogenu pakeTol.

‘j MNpw NnogroToBke pake-
| Thl K NyCKy Npegnonaraet-
| ca cneaywowas nocnepo-
(}
!.
I
I
|

Ta6nuua 15

10: 20
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H: 2010:
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BaTENbHOCTL AENCTBMWA.
Mpu pasoMKHYTOM Bbi-
knio4atene SA1 k pase-
émy X3 nopknionaloT 3a-
nan E1. Pakety cobupaioT
W ycTaHaBNMBAOT HA Myc-
KOBYIO Hanpasnsiowyo.
77: | Boikniouatens SAT 3aMbi-

—]

0z
962
03g:
anT =

TMT NpumepHo Ha S0 ¢ 3anueu. Mo eé okoH-
YaHuK ceeveHwe ceeToamona HL1 craner
HENPEepPbLIBHBLIM, a 8 MONOBHLIX TenedoHax
npuémnuka Byaer asy4ats Bykea XK. Hainan
NPU3EMIUBLLYHOCH MOAENL PaKeTkl, cnepy-
eT NepaebiM ASNOM BbIKITIOYUTE 88 3N1eKTpo-
HUWKY, Pa30MKHYB Bblkniodatens SA1.

Ona cunTeIBAHWA 3anucaHHoR uHdop-
MauWMm cnepyet 3anycTuTe Ha KOMMbO-
Tepe Arduino IDE n oTKpbITE MMEILWACA
B 3TOI NporpamMme MOHWTOP nocneposa-
TenbHOTro Noprta. He BkNYana Beiknyare-
nem SA1 nuTaHwe anekTpoHHoro Bnoka,
coeauHuTe ero moayne Arduino Pro Mini c
KOMMBIOTEPOM, Kak 3T0 Aenanock Npu
3arpyake B MOAyb NPOrpaMmel,

komBuHauWio knasdw Ctri+A, n ckonupyii-
Te wx B Dydep obmeHna komnNelOTEPA, Ha-
xas komMbuHaumo knasuw Ctri+C. Mocne
3TOro BCTasbTe copepxumoe Gydepa B
OTKPbLITO® OKHO TEeKCTOBOrO pepakropa,
Haxas kKomBuHauwio knasuw Ctrl+V, wn
coxpaHnuTe ero B dhaitne ¢ pacwmpeHuem
umeHn .CSV. Janee 3Tov dhain MOXHO
OTKPbITb B nporpamme Excel n obpabo-
TaTk. Jlerko nony4ntsb WHboOpMauMio, Ha-
NpYMep, 0 CKOPOCTHU NONETa, YCKOPEHUH,
NPOOONKUTENLHOCTK PaboThl ABMraTens.
B npunoxeHHom K cTatee danne
RBb_15real_rp7-1.xIs npueenéH npuMep
Takol obpaboTkW, a eé pesyneTaTt noka-
3aH B Buae rpadukos Ha puc. 3. 1o HuUm

KalT MNpWM HaxaToil kHonke SB1 Heno-
CpeacTBeHHO nepen crapToM. KpacHbiid
ceetoanon HLZ2 ponxeH BKAKYWTLCA
(6aTapes vMcnpagBHa, NUATaHKEe MNoaaHo).
KoHTponeHan namna HL4 ponxHa ocTtarts-
CA NOraweHHoN (C TpaHancropom VT 1 Bcé
8 Nopsake), a 3enéneiii ceetoguog HL3
CBETUTLCA, NOKa3bieada, 410 namna HL4
ncnpasHa.

Kenteid ceetoauop HL1 Tpema Ogoi-
HbIMWU BCMbILLKAMIW OONXKEH NOKa3aTh, HTO
[aTYMK fasneHua ncnpased. Ero Henpe-
pbiBHOE MuWraHue csuaetenscTeyet 06
owwmbke MHMumanM3aumK gatymka. Heobxo-
AKMMO NPOBEPWTL NPaBMNLHOCTL €ro noa-
KNOHEHWA W NOBTOPWMTE NPOLEAYPY BKMO-
yeHua. Mocne otnyckaHwa kHonkwn SB1 cee-
Toamon HL3 ponkeH OCTaTbCH BKIMOYEH-
HbiM. Tenepk OH NOKA3bIBAET MCNPABHOCTL
uenw 3anana, a ceetoanon HL1 TpOMHLI-
MUK BCNBILLKEAMW CATHANM3UPYeT O TOM, 4T0
nporpaMma oOxuaaeT cTapT pakeThbl.

OTtoiga OT CTapToBOM MNO3WLMK NO-
Aanblie, MOXHO 3anyckatb mogens. foc-
ne yxona eé co crapta ceetoamog HL1 ne-
PERAET B PEXMM OOMHO4HBLIX BCMbILLEK —
WOET 3annucb Pe3ynbTaTos M3MEpPeHWi.
CurHan B ronosHbiX TenedoHax NnpuemMHM-
ka nybnvpyeT coctoanue ceetoamona HL1.

MpW NOBTOPEHUM M3MEPEHWIA C NEPUO-
nom 100 mc EmkocT EEPROM MUKPOKOHT-
ponnepa ATmega328F, ycTaHOBNEHHOTO B
moayne Arduino Pro Mini (1024 baiiTa), xsa-

nopTa He no\AsMnachk
cyMTaHHan wHPOpPMaUMA, HaXMUTE Ha
kHonky "Reset” moayna. Npumep okHa co
CUMTaAHHOW WHGOpMaUMen nokasaH B
Tabn. 1. B eé nepsoil KONOHKE yKasaHbl
anpeca saveex EEPROM (HanomHum, uTo
Kaxgas 3anucek 3aHumaeT ase DaliTosbie
AYelik), BO BTOPOW — YCJIOBHLIE KOOI
napameTpoB, B TPETbEI — WX 3Ha4eHus. B
KayecTee pasgenutens BbliOpaH cUMBON
" oBwenpuHaTeid anA dainos dopmata
CSV, npurogHelx ona o6paboTkn ¢ nomMo-
weto nporpammel Excel. Kogbl napamer-
pOB, X aapeca v cogepxaHne onucaHbl B
Tabn. 2. 3HaveHns HanpaAXeHWs 3anucbl-
BaloTca 8 EEPROM B eauHMUEX BEIXOAHOTO
kopa AUM, kaxaas “3 KOTOPbLIX G YyHETOM
DEeNUTENEW HanpsXeHWsa Ha ero Bxopax
npubnuauteneHo cooteetcTeyet 0,01 B.

He ctomTt 0Bpawars sBHUMaHWe Ha ab-
CONKDTHLIE 3HAYEHWUS] W3MEPEHHOR BbICO-
Tbl. Mpu GapomMeTpUYEeCcKOM MeTone u3-
MEpeHWa 3TO BbICOTA Hapg, YCNOBHbIM
YPOBHEM, HA KOTOPOM NPW flaHHbIX MEeTeo-
ycnosmax atmocdepHoe AasneHne pagHo
760 Mm pT. cT. HO ecnu BbMECTb U3 Heé
3Ha4YeHwe, NOoNy4eHHOe Hes3aaonro no
cTapTa, TO MCTUHHAA BbICOTa NoALEMA pa-
KeTbl Haf, MECTOM CTapTa Bynert npasunb-
HOWM.

Y1006l 3arpy3vTe & nporpammy Excel
ona o06paboTKN NPUHATYD MOHUTOPOM
nocnenoBartensHoro Nopta uHgopMaunio,
BblOENUTE B €ro OKHE BCE CTPOKM, HAXaB

Ta6nuuya 2 180 Ty
Appec | Kog | Copepxanue —f— 1
CocTosiHue nepeg cTrapToM 140 )X /\ il 1
0 T0_ | Temneparypa, “Gx100+2000 /l d |
2 PO | fasnexwe, Mall0 120 +—1—F%— L‘ i
4 VO | Hanpamerue batapen GBI, eq. AUN [ | .
& 20 Hanp. cTok-wcTok Tpadavetopa VT1, eg. ALUM 100 e ~
COCTOSHWE NPW NoAaYe KOMaHab! BbINYCKa napawwoTa = : | Ny
g ™ Temneparypa 40 BKNKYeHWA 3anana, °C=100+2000 U T N Il | ‘\
10 PM | Masnenwe, MNa/10 6o 4—fF __;____| ht
12 VM | Hanp. Garapeu GB1 fo 8kn. 3anana, eg. ALM |
14 ZM | Hanp. cTok—#cToR Tpaxauctopa VT1, eg. ALIN 40 by B
16 VZ Hanp. Barapeu GB1 nocne Bkn. 3anana, eq. ALN / [
COCTOSIHWE N0 OKOHYAHWKM 3aNUCK ef. BbICOThI 20 1 : -
18 TE | Temneparypa, °C~100+2000 " | |
20 PE | fasnenve, Na/10 % |
22 VE Hanpaxenue Batapew GB1, eq, ALIN -20 } |
HononxutencHeie cBegeHUA 0 5 10 15
24 AM Anpec Aderrn EEPROM, npw 3anwcu & KOTopyK P Bpema, ¢
Guina chopMUpOBaHE KOMaHa Ha BeINYCK NapawioTa nc. 3
26 HO BuicoTa o cTapTa, AM
Monér Ecnu B okHe MOHWTO- BWAOHO, 4TO pakeTa OOoCcTvima Makcyumanb-
228 | H | OTCueTsl BICOTH, AM pa nocnenosatenbHoro  How ckopocti 50 m/c (180 km/4) Ha BTO-

poi cekyHge Nonérta, a MakcumanbHOn
BbICOTbI 154 M — Ha WeCTOW cekyHae.
Cka4ok 0aBfieHua B MECTE PaCNONOXEHWA
gatyuka npu cpabaTtbiBaHUKM NUpoONaTpo-
Ha, BuIfpPacLIBAIOWEro napawoT, 8uli3san
npoeasn B rpaduke BLICOTbI, CONPOBOX-
AaeMblii PE3KUMK M3MEHEHUSMM BbIYMC-
NEHHOM CKOPOCTW No ero rpanvuam. Pa-
KeTa Cryckanach Ha napawoTe co CKopo-
CcTbiO okono B m/c.

CneunansHblie nporpaMmel gna obpa-
HOTKM NOAYYEHHOW MHDOpMaUUK He pas-
pabaTbiBanUChb.

YcTaHoBka MHOMMX 3NEMEHTOBR OnNW-
CcaHHOro ycTtpoictea ve obAsarenoHa.
Hanpuvmep, MOXHO OTKA3aTbCA 0T MOAYASA
paguonepefaryvka M csetoavonos. bes
HWX HEKOTOPLIE QYHKUMW BbINONHATLCH HE
6yayT, HO CYLLECTBEHHO YMEHbLLUMTCS No-
Tpebnaemblit TOK.

TTNTEPATYPA

1. Maxomos A. Baporpad ana moapenn
pakeTsl. — Papwo, 2017, Me 1, ¢. 52—54.

2. Naxomos A. Taiimep ONA CUCTEMb! cna-
ceHnA Moaenu pakersl. — Paguo, 2017, Ne 2,
c. 47, 48.

Or pegaxkymwu. [porpaMma MUKDOKOHT-
ponnepa, BUMBANOTEKA K HEN 1 (hainn ¢ peaynb-
raraMu nNongta umelnTcs no agppecy ftp://
ftp.radio.ru/pub/2017/06/rocket.zip Ha
Hawem FTP-cepsepe
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Hrops TPUTOPLEB (RV3DA), r. Konomna Mockosckoii 06. F

B anpene cocroancs ovepenHon Creaq cow3a paguonwoburenei JHeprusa, UCXoduBLlLas B TO BpPemsA
Poccuu, KoTOpoMy B 3TOM rogy ucnonHunocs 25 ner. Mepeas camo- 13 OKOH YeTBépToro ataxa noma Ne 10 =
crosTensHas paguoniobuTensckas opraHu3auus co3gasanace "c B CE/IMBEPCTOBOM nepeynke, rae pac-
Hyns" ¥ npowna HempoCTOi MyTb, CTaB HACTOSWMUM NpeacTasuTe- °O/AraeTca peaakuma "Paguo’, npocto K8

3axBaTeiBana w Hecna 3a coboi. Bceé n T
JleM Hawero paguoniobUTeNLCKOro ABUXEHNUSA Kak BHYTPU CTPaH.I, NPUXOAUNOCL CTPOMTL 3aHoBO: Hosyio [N 3
Tak v B MEXAyHapOA[HbIX Oprann3aymnsax. CTPEHY, HOBYIO OPraHM3aumnio pagmonio- [N w
Ms1 npegocrasnsem cnoso Hosomy npesngeHty CPP, ogHOMY M3  Guteneii, BLICTPAuUBaTe B3aMMOOTHO- [
camMblX aKTHBHBIX 4JIEHOB npegsigyljero cocrasa npesunguyma v weHus B paguoniobutensckom coob-
MHOoroneTHemy Apyry pegaxkyun Uropio EsreHbesnydy Mpuropsesy. WecTee, a Takxe C opraHaMmu Bnact n

ynpasneHus. Torga mbel €We He 3Hanwu,

YTO HAM NPEACTOUT, HE 3HANW, YTO Mbl —

Bcé Ha4Yanock MHOro NeT Ha3al ¢ 23TO HA y4peauTensHOW koHdepeHuww, He npocto pagnonioburtenu, npeacra-
paguonpuémHuka “"Pura-6", ctose- cocTtosswencs 25 anpena 1992 r. BUTENMN OQHOI0 U3 TEXHUYECKnxX xob6um,
Wero Ha noYeTHOM MecTe B CepeauHe
KOMHATBI U NOAMUIMBAIOLWETD BEYEpAMY
3eneHsiM rnasoMm MHAWKaTopa HACTPOon-
K. 3atem Beina CTaHuMs OHBLIX TEXHWU-

e
ko B KonomHe, 3atem PasaHckui J
PaAMOTEXHUYECKHMW WHCTUTYT, 3arem -
paboTta, CBA3AHHARA C SNEKTPOHWKOMW, Ha E.]

OOHOM K TOM Xe NpeanpuaTii BOT Yxe
Gonee 35 ner.

A ewe 6einn 23 rona paboTsel neaaro-
romM AONoAHUTEensHoro obpasoBaHua Ha
ToN xe CTaHuWW IOHBIX TEXHUKOB, Kyaa
KOTrAa-To X0AMN NOCTUraTte askl DEKT-
[\}DHIr"IKIf‘I LUKONBHWUKOM, u ,D.E!TCKHﬁ
paguoknyd B TexHWYECcKOW WKone
AJOCAAD.

Cow3a pagnonobutenein Ana MeHs Ha-
yancs BHeaanHo. Oceusto 1992 . A oka-
3ancs B pepakumu xypHana "Paguo” —
vecKkan nooaepxkd Onf MonoaexHbix
COpPEeBHOBAHWIA NO pPagMoOCBA3W HA Ma-
NOMOLLHBIX paanocTaHumax P-108, ko-
TOpPbIE Mbl — KOMaHAa 3HTY3MacToB —
perynapHo NpoBogunu B TO BPEMA Ha
Gepery Benoro ozepa B NogMOCKOBLE.
BHUCJ‘IE.EL[HBHH BblACHMNOCL, 470 pe-
AAKUME NONYNAPHOro xypHana Bwina
ANUUEHTPOM pagmonibuTenscKkoro
ABUXEHWA, BO3rnagngaemoro Banepuem
leopruesuyem Arabexoswim (UABHZ),
TONBKO 4TO MSG[)aHHbIM nepebiMm Npean-
AEHTOM HOBOW BCEPOCCUNGKONW pagwno-
nobutensckol opraHmMaauum — Cow3sa
pannonobutenen Poccuu. MNpownsowno

Hrope lpuropses (RV3DA), npesugedHT
Coiwo3za paguomobureneii Poccun.
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HO 4acTbk C€O3[aWerocd B CcTpaHe
rpaxaaHckoro obuwecTsa, M1 UMEHHO Ha
Hac ByayT OTNaxWBaTbCHA MEXaHM3MbI
B3aMMOAEWCTBMA 0BWecTBa C opraHaMu
BNAacTW B CTpaHe.

YeTBepTb Beka nponetena kak oaWH
geHb. W BOT yxe B cTpykType Coosa
pagunonbuteneil Poccun Bonee cemm
TLICAY 4NeHoB, opraduzaumun Cowsa
pencteyor B 82 cybbektax Poccuu,
Mbl — MonHonpasHble Ynedbl |ARU, Hac
NPU3HAKDT M C HAMW B3aMMOAENCTBYIOT
denepansHbe MMHNCTEPCTBA U BEAOM-
ctea: MuHkomceA3w, PockomHansop,
Muncnopt, MYC, MunobpasosaHua. B
QpraHv3aunn WecTe WTATHLIX COTPYA-
HWKOB, a BlogxeT npesbillaeT BOCEMb
munnuoHos pybnei. Kak vacel pabortaer
QSL-60po, NpoBOAATCA COpPEBHOBAa-
HWUA, TexHu4yeckne koHdepeHunu, Tpe-
HWpoBkK ¢ MYC 1 PockoMHan3opom.

VIMEHHO 3TO W KOHCTatumposan
VI Cvesn CPP, nabpaBwmin MeHAa BOCb-
MbIM Mo c4€Ty npesuaeHTom Cotosa Ha
cuveHy Omutpuio BopowuHy (RASDU),
4bA NpodeccroHansHaa OenTeNbHOCTh,
yBbl, CTana nperpagoin ynpasneHuio
Hawer oBuecTBeHHOR opraHu3auren.

Ecte nn y Cowsa poctuxeHwa?
Koneuno. Bcé nn coenano? beaycnoexo,
HeT. A MO3TOMY HYXHO CMOTPeTb Bnepén
W CcTapaTthCA AOCTOMHO OTBEYaTh Ha
BbI30Bbl BPEMEHW, pelwaTb [(NasBHble
3afauun, cToAlwme nepen HaunoHaneLHoOR
opraHusauvnen paguoniobutenei.

A Kakue oHW — 3T rMasHble 3anaqn?

Lens Bceii Hawein pabotel — cpe-
natb BCE, 4TODbI 3aHMMATLCH paguonio-
6MTEeNLCTBOM U P2AMOCNOPTOM B HaLLEeR
cTpaHe 6bino 6l NPOCcTO, YAOBHO M NpU-
ATHO. W npu atom mMbl He 3abbiBann o
pPassuTUK, O MONOAEXKM N BETEPAHAaX.

3Ty 3anadvy Henb3s pewnTh Nooau-
Houke. Ona 3aTtoro Heobxoawmo npwna-
rate COBMECTHbBIE YCUNWA ANs Noanepx-
KM M yKpenneHms wuHdpacTpykTypbl
paguonibutenncTea, pewarte $yHaa-
MEHTafNbHblE 3ana4yn 0BLWEepPOCCHRCKOro
YPOBHA. VIMEHHO ANA 3TOro BCEM HaMm:
DX-meHam 1 koHTecTMeHaMm, nibutenam
Tenerpada, tenedoHa N UMPPOBLIX BU-=
noe ceasu, YKB u ceepXanuHHbIX BONH,
mMHOrobopuam M "NACONOBAM”, CKOPO-
CTHWKaM 1 "pobuvH3oHaM" HyXHa eauHan
cWnbHas, aBTOpPWTETHAaRA, yBaxaemas W
npu3Hasaemas Kak opraHamu Bnactv u
ynpaeneHus, Tak u cammumu paauoniodu-
Tensmu obwecTeeHHas opraHusauuva.
MimMeHHO Takoi BMOENM HALWOHANLHYIKD
opranusauvio pagwoniburtenein 25 net
Haszap "oTubl-ocHosatenn” Hawero Colo-
3a — Cowaa pagvoniobuteneit Poccun.

Tak cAy4MnocChb, MTO Nepsblid CBOR
panuoniobuTeNnbCKMIA  MNO3LIBHOW —
UA3DTQ — @ nonyuyun e 1981 r. Mopan
OOKYMEHTbI 8 TOCUMHCNEKUUIO 3NeKTpo-
ceA3an yepea PTW [JOCAAD B
Masnosckom Mocapne v xpan, He nose-
puTe, nontopa roga. MNMpu 3aTom QOKy-
MEHThl npenctasnanuM coBoi uenywo
kyd4y Bymar. Bknwuasa avkeTy-3aaene-
HWE, B KOTOPOW NPUXOAWNOCE OTBEYATL
Ha MHOTC GTPaHHbIX, Ha NePBbLIA B3rNA4,
BONPOCOB, W BNok-cxemy nepegaryvka
W ewe MHoro 4ero. CerogHa ¢ MOMEHTa
cpauu sk3ameHa ao nonyyYyeHus no3lbis-
HOTO NPOXOQAT TPW OHA, 2 BOpOX Bymar
"ycox" 00 ABYX NWUCTOB — 3anBREHWA W
BLINWCKW. B ToM, 4TOOBI 3TO CNYYMNOCH,

akTWMBHelWee yy4acTve NPUHAN Haw
Coios.

A noMHUTE, cywecTBoBaNM Tak Ha3bl-
Baemble "MHOMBUAYANbHLIE paguocTaH-
unn"? 3TO TakMe, KOTOpbLIE MO
yNPasnaTbCcH TONbKO Bnagensuamu, W
HWKTO APYron He Mor BbiATW B 3adwp.
HasepHoe, yxe 1 3abeinun. M npasunsHo.

Y70 HYKHO BBINO, 4TOBL!I OTKPLITL "KON-
NEKTUBHYIO" PaguocTaHuMio B WKone?
Okono ropa BpemeHW, ToNcTas nadvka
OOKYMEHTOB W WCMOPYeHHble HepBbl. A
celyac 370 BpeMs COKPATUNOCE 0 HyNA.

A kak 0oDOpMWUTE OOKYMEHTH AN
noesakn ¢ paguocTaduuelt 3a pybex?
3710 ke Obin "BbICWKMA nunoTax”! Cei-
yac B HONbWWHCTBO cTpaH EBponbl Ha
cpok oo 90 gHeld MOXHO OTNPaBUTLCA
Boobwe Oes kakoro-nubo odopmne-
HWNA.

Bcé 310 6Gbin0. W BepxHMe rpaHuug
avanazodos 80 v 40 meTtpos HBeinn 3650
n 7100 kly cooTeeTcTEeHHo. W Tene-
Tainn — No OTAENLHOMY pas3peLlueHnio.

Beino v npowno. MNMoTomMy 4TO yXe
25 neT ¢ AgMWHUACTpauMei CBA3M
Poccuun neHb 3a AHEM, PETYNAPHO W Nna-
HomepHo paboTawT npeacTaBUuTenM
CPP. PaboratoT, cornacoebiBas NpuHLUM-
NManbHblie NO3MUKMKU M TEKCThl NPOBKTOB
HOPMAaTMBHbIX aKTOB, AEACTBYA NPWU 3TOM
B MHTEpecax paguonobuteneit Poccun.

Botr ata pabotra — camas saxHas,
camasn rnasHas, cuctemoobpasylowas, u
oHa ByaeT npooomKkeHa.,

B nocnegHee Bpems BCE OTY4ETNMBEE
npocMaTpuBaeTcs TEeHOAEHUWMA MakCu-
ManbHOro COKPaLEHWA yHacTua perynu-
PYIOWMX U KOHTPONWPYIOWWX OPraHoe B
"wrpax” pagnonobuTteneint. 3To U NOHAT-
HO. CpeacTea rocypapcTeeHHoro Boa-
KEeTa Ha 3TV "Urpsel” TPATUTE HUKTO He
Bynet. HyxHo oToasath cebe OTHET, 4TO
perynMpoBaHue Mcnonb30BaHua nodu-
TenbCKMX paguocTaHuuii BcE Honblie u
Honble nepeknagbiBaeTCa Ha PafMONto-
6uTensCcKy opraHuzauuio. A nenctso-
BaTb B 3TOM HanpasneHun appekTMBHo
MOXHO TONBKO HA OCHOBE aBTOpUTETa M
nosepus paguoniobutenei.

PaccunteiBan Ha kakyw-nubo nog-
nepxky "n3sHe”, Col3 A0MKEH OpPWEH-
TUPOBATLCA HA Te HanpasneHWa CBOEn
paboThl, KOTOPLIE, C OAHOW CTOPOHLI, MH-
TEPEeCYIOT CBOMX YNEHOB, a C APYron — B
TOA WUAW WHOW cTeneHu BocTpeBoBaHbI
rocynapctsom 1 06LEeCTEOM.

OOHUM U3 Takux HanpasneHuin se-
naetcs pagunocnopt. B ocobedHocTwm,
pPaguocnopT ASTCKWUIA, KOHOWECKUA, CTY-
OEeHYEeCKWid. 3TO OAMH M3 rNasBHbIX CMNo-
coB0B8 NpUBNEYeHns MONOOEXN K 3aHA-
T paguonwbutenscTtBom. B To xe
BpeMA pernoHaneHsle otaenewna Cotosa
MOryT NOCne akkpeauTaumu nonyyYuTb
mMaTepuaneHyio NOANEPXKKY CBOEH Cnop-
TUBHOWN AeaTenbHocTM w3 Owogxera
pernoHa, 410 ONA opraHu3auuun, XWey-
Wen Ha 4nNeHckKkwe B3HOCLI, COBCEM He
nuwHe.

Bropeim Hanpasnenuem obliecTBeH-
HO-MONE3HOW OeATeNbHOCTW Paanonio-
6uTenein ABRAETCH asBapuiHas pagwvo-
ceA3b. CPP maammogeiicteyer ¢ MYC
Poccun Ha depepanbHOM ypOBHE W €ro
CTPYKTYPHbIMKM  NOApasfeneHuamm B
pernoHax. maeHas 3agada 9Toro B3au-
MOOEHNCTBMA — MNONYYEHWE 3HAHWIA W
OnbITa AENCTBMIA B YCNOBUAX YPE3BbIHaN-

HOWA CUTyauuKn, OpralMsaunK pagnono-
6UTenLCKOA ceTu nepenaqn coobuleHnia
B YCNOBMAX BbIXOA4A W3 CTPOA BCex
CpeacTe CBA3W, KpOmMe NBUTENbCKUX
paguocTaHumin. Onsa atoro Cows pery-
NAPHO OpraHn3yeT pernoHanbHbIe 1 Bce-
poccuiickrMe TpeHWpoBkn "Copapyxect-
BO" M y4acTBYET B MeXAyHapOoAHbIX Tpe-
Huposkax GlobalSET.

Tpetee HanpasneHwe paboTel Ha
Hnaro obuwecTsa — pasBuTHE TEXHWUYE-
CKOro TBOpP4YecTBa, pacnpocTpaHeHwe
3HaHwi B 06nactn paguoTexHuku. Cow3
OpraHn3yetr u NPOBOAWNT TEXHUYECKue
KOHEepeHuun kak B pamkax gectusa-
nen, Tak W TemaTruyeckue, Hanpumep,
no texduke YKB, monoaéxHeie.

Ewe onHo Hanpasnewne, Haxoaauwee
OTKNWK W B cpene papwoniobutenein, u
BHE 3TOW cpeabl, — 3TO NaTpMOTHUYEeCKan
pabota, u B ocobennoctn, Memopwan
"Mobepna”, nposoaawmiics Cowaom npu
nogaepxke pepakumn xyprwana "Paguo”
M CTaBflWMWA CBOEN 3apma4ver pacnpo-
cTpaHeHne B MONOAEXHOW cpepe 3Ha-
HWA W COXpaHeHWsa namatn o Benwkoi
OteyecTseHHOR BoliHe. Bo mHorux pe-
ruoHax nposoguTtca paguourpa "Boew-
HblA pagvcT” — OHa Bbl3biBaeT BOCTOR-
HKEHHbIE OTKNMKWM CaMWX HOHbIX yHaCTHW-
KOB WU UX poamTenei.

OauH 13 rnaBHbIX BONPOCOB — pac-
wupeHune  BO3MOXHOCTER  4yneHoB
Cow3sa. CeroaHa y unenHa CPP ecTb
camMoe rmasHoe npaso — Yepes npoue-
Oypbl MPeacTaBuTEeNbHOW AEMOKPaTUn
y4acTsoBaTbe B BbipaGoTke NpPOEKTOB
HOPMATWBHbIX aKTOB, HENOCPEACTBEHHO
BAWSAIOWNX HA HaWy XW3Hb. fonoc kax-
A0ro paguvoniobutens, He COCTOAWEro
e Cowae, BeaycnoeHo, nNpu 3ToMm Dyaer
YCNbILWAH.

YneHcTeo OaéT NpasBO CrNoOpPTCMEHam
nony4aTtk CKWAKWM Ha CTApPTOBbLIE B3HOCHI
npW y4acTMn B COPEBHOBAHWMAX (B TOM
yucne, O34P). YneHcreo paér npaso
DX-meHaM nonb30BaTbCA yCNyramu
QSL-6t0po CPP, B TOM 4YiCne OCYLLeCTB-
NATb CoBepweHHo BecnnaTtHo BHYTPW-
poccuiicknia QSL-o6meH, GecnnaTtHo no-
nyvyate MHOCTPaHHyo QSL-nouty. AkTn-
BuCTH Col3a, BHECWIME 3HAYUTENLHBLIA
BKNaa B passvTue paguocnopra v pa-
avonbuTenecTea, NPeacTaBnATCA py-
koBOAsWMMK opraHammn CPP k narpagam
CPP, a Takke K BEAOMCTBEHHbLIM Harpa-
nam MuHikomceasn Poccum, PockomHan-
3opa, MuHuctepcTea cnopta Poccuu.

B 6yaywem, HesycnosHo, 3T0T Nepe-
YeHb BygeT pacwmpAaTees.

Y CPP ecTtb gunnomHas nporpamma,
nporpamma MONOAEXHbIX TPAHTOB W
eLE MHOMO BaxXHbIX W HYXHbIX NPO-
eKTOB.

Bcem 3Tum 1 npencTtouT B Bnuxani-
wKWe yeTelpe roaa 3aHMmaTtecs 0OHOB-
nénHon komanae lNpeanouyma CPP. B
Heé sownu Poman Tomac (R5AA), Bna-
anmup @eperko (UA3AHA), Anekcanap
Kynukoe (RA1C), Esrenwin [nyxos
(R4AS), Muxaun Knokos (UAIPM),
Amutpurid Omutpues (RA3AQ), Cepren
Meanos (UI3D), KOpuii Kypuublia (RGOA),
Mrope Mazaes (UA3GGO), AHTOH
Aymanckmnia (R1AX), KonctantuH 3e-
nexvckuin (R7HM), Banepuin Xaukeeud
(RAOR), Anekcangp Mopozoe (RUOLM),
Anppein Hexopowes (RVOWB).

A Hagewck, MBI CNPaBUMMCH. *



"Ctapbiin HoBbiA ropg 20177 —

panvonioBGUTensCKUX Kpyrax, B 4acT-

HOCTW Ha MHTEpPHeT-dhopymMax, Bpema
OT BpEMEHW CHOBa 3BY4uT Tema — "knac-
cuydeckuit Tenerpad ymwpaet”. 3By4nT
OHa YXE HE 0JHO JecaTuneTue (1. e. Tene-
rpadg, ecni U "ymupaet”, TO O4eHb Men-
neHHo). Bonee TOro, kak nokasbisaer
npakTuka, crapelid [obpelit Tenerpadg
OCTAeTCA nNpPegnoyYTUTEeNbHBIM  BWAOM
noBUTEeNLCKOM pagnocBa3n.

Esrenwnn Qannansarn (R2AA).

Bopwuc CTEMNAHOB (RU3AX), r. Mocksa

BoT, Hanpumep, CTaTMCTUKA COPEBHO-
saHuiA "Crapelil HoBeild rog” atoro roga.
W3 npucnaswmx oT4éTl 578 yyacTHUKOB
45 % — ato "yncTeie” TenerpadwncTel W
Toneko 20 % — "yncTeie” TenedoHUCTLI.
Ecnun ewe y4ecTsb, 4TO OCTanbHLIE CNOPT-
cmeHbl pabotann kak TenedoHom, Tak m
Tenerpacgom (rpynnel MIXED), npoueHt
Y4aCTHWKOE COPEBHOBAHWA, MCMNONL3O0-
BaBwWwwmx Tenerpad, TONbKO BO3PACTET,

QSL-kaproyxka RK4W.

Yyactve B 3TUX COPEBHOBAHWAX
OTKpPLITO AnA paavonwobutenein Bcex
cTpaH mupa. Ho camo cobbiTue, KoTopo-
MY OHM NOCBALWEHLI, — YMCTO POCCHIA-
CkOE&, NO3TOMY ECTEeCTBEHHO, 4TO OC-
HOBHAas Macca WX YyH4aCTHUKOB, KOHEYHO,
poccuaHe. 3ameTHYK rpynny B HUX
COCTaBnAT M Haww Bnuxaiwwme coce-
AW — CNOPTCMEHBl M3 CTPaH, BOSHUKLLNX
nocne pacnaga CCCP. MoaTtomy He yan-
BUTENBLHO, 4TO B OAMHHAALATH 3a4ETHbIX
rpynnax 4awe B uyuvcne nobegutenein
0Ka3bIBAOTCA POCCURCKWE KOPOTKORON-
HOBUKK. B 3TOM roay Hawum cnoprcme-
HaMm 0coDEeHHO MOBe3n0 — TONbKO B
ogHon rpynne nobenutenem crtan He
POCCUAHWUH.

B rpynne y4acTHukoB "0AMH onepaTtop
CW HIGH" nyywmim 6ein KOpuii KypuHelia
(RGYA) 13 YenabuHcka. Coscem HEMHOMO

ycTynun emy nutosey Pumac Bantycuc |

(LYBA) w3 Yxycansaa, 3aHABWWA BTOpOE
MecTo. Ha TpeTee MecTo B 3aTOW rpynne
Bolwen Bnagnmup ®etucos (R3EG)
w3 Opna.

Taravpora PocTtosckoid o6nactu
noKasan ny4wnii pesynsTart 8 rpynne
"oguH onepatop CW LOW". Ha BTO-
poe MecTo B 3TOW rpynne Boblwen
Bnagumup CynpyHoe (UR7TMZ) w3
Baxpyweso JlyraHckoW o6nacrti.
TpeTbe MecTo 3mechb Takxe 3aHan
npeacTaeuTens YkpawHol MNasen Kun-
pudeHko (UV7V) ma Onydpueskn
Kupoeorpagackoii o6nacTy.

B rpynne "oguH onepatop SSB
HIGH" Ha nepBoe MecTO Bbilen
Buktop Bacunenko (UA4S) wua
Bonxcka Pecnybnukm Mapwia 9n.
YcTynue emy OyKBanbHO HECKOMLKO
CBA3eH, Ha BTOPOE MEecTo 34ecChb
Buiwen Buranuii Megsepes (RC5Z)
na NybkuHa Benropogckoi obnacru.
Ha Tpeteem MecTe B aToN rpynne Ba-
nepuii Hectepos (RT9J) wa Hwux-
HeBapToBcka XaHTel-MaHCcWICKOro
aBTOHOMHOIO OKpyra.

KazaxcTtaHeu, Bnagumup OyBuHc-
knit (UNBLN) wa PygHoro Kocta-
Hailckoil obnactu Gbin NyyHwum B
rpynne "oguwH onepatop SSB LOW".
Btopoe MecTo B 37Ol rpynne 3aHsan
Buktop Adoumd (UA30Q) wu3
BopoHexa, a Tpetee — AHOpen
Mywko (RZ3Z) na Benropoga.

MpeswgenTt Russian Contest Club
Esrenvit Jauvanead (R2AA) noa-
TBEPAWN, YTO OH HE "NOYETHLIN" npe-
3nperT knyba, a cepbeaHblil KOHTEeCT-
meH. OH yBEpEHHO BhIWEN Ha Nepsoe
MecTo B camoil cepbé3Hoi rpynne
COpPEBHYIOWMXCA — "04WH onepaTop
MIXED HIGH". Ha BTOopom mecTe B
aToN rpynne — Buktop KoHgpaTees
(UABCC) w3 crtanwmusl Crapose-
nuykoBCckKan KpacHoOapckoro kpas, a
Ha TpeTeem — Bwuktop Hpoeon
(UW1M) w3 Anuescka JlyraHckoi
obnactu.

B rpynne "ogmH onepatop MIXED
LOW" nepeoe mecTto 3anan Wrope
3ybkoe  (RM2T) 13  HuxHero
Hoeropopna. Btopeim 3gecs OGbin
Bnagumup Kpasew (BX9AF) wa
Tpowuka HenabuHckoi obnactw, a Ha
TpeTbe MecTo Belwen OmuTpuii
Kynukos (RZ3F) W3 noaMOCKOBHOMO
Amuntposa.

ButanuiA Jopodees (RM7M) n3 |
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B setepaHckon rpynne "50 u 6onee
HIGH" nobGegun puih KoTensHukos
(RT9S) uz DHepreTuka OpeHByprckoi

KOHCTaHTWMH _ BaxoHuWH
(RU4SS) w3 Wowkap-Onsl
pewwnn nonpoboBarte CBOM

oBbnacti. Ha BTOpOE MECTO BbilLen cunel kak SWL (Bmowmmo, Tak
Bnagpumup JNateiwedko (UYSZZ) w3 CNoXuUnuce 0OCTOATENLCTBEA).
Kuwesa. Tpetbe wmecTo 3aHan Opwuid MNpoba okasanacb yna4yHow —
KawnaTtelit  (R3ZV) w3 Anekceesku OH 3aHfAn nepeoe MEeCTO B

benropoackon obnactu.

A B rpynne "50 n 6onee LOW", kak 1 8
NPOWNOrOAHKMX COPEBHOBAHUAX, NUAM-
posan Cepren Cepreee (R7MM) na
Taraupora PocToBckOi obnacrtu.
Bropoe mecTo 3gece 3aHan Bnagumup
Mocthukoe (LZTU), pabortaswwmin wn3
bonrapckoro bBanywnka. Ha Tpertbem
mecte — AnekcaHap HoBWYWMXUH
(UA3QAM) na Cemunyku BOPOHEXCKOW
obnactu.

MHTepecHelli packnan MecT nony4un-
cA B rpynne "HECKONbBKO ONepaTopoB
HIGH". MepBble TpK MecTa W B TOW Xe
nocnefoBaTeneHOCTH B 3TOW rpynne
3aHANM TE Xe paauMocTaHumw, 470 WM B
npownom rogy. B komanpe UA4AM w3
OvmuTposrpaga YnesHosckol obnactum
paboTtanu RWANW, RNAWA, RWALR,
RW4PL 1 RA4LW, B komanpe RT5G wm3
Nuneuxa — R3GG, R3GM m RN3GQ, a B
komauae RASA ua YenabuHcka — RNYA 1
RLOA.

Kak ¥ B npownom rogy, Ha nepsoe
MEeCTO B rpynne "Heckoneko ONepartopos

rpynne SWL. Ha6nwgpatenei

| ceilyac nNpuHWMaeT ydYacTue

COBCEM HEMHOro — B Ni0bbIX
copeBHOBaHMAX. A B HeKoTO-
pPbiX TENePb U COBCEM HET 3TOM
rpynnel. Ham ocobeHHo npu-
ATHO NONY4aTb OTHETH OT TEX,
KTO pewwn npuobwarscs K
YHACTUIO WMMEHHO C  Halmx
copeBHOBaHWin. B aTom rogy
ato OHBwna Hacta Ywakoea
(UB3QCV/ SWL) na Nuneuka.
C yoa4HeiM cTapTom, Hacta!
CnoprcmeHsl, Boweawme B
AECATKW CUNbHEULWNX (No rpyn-
nam), OTMe4eHbl KOHTeCT-amnn-
nomamn  pegakumn  XKypHana
"Paguo”, a nobeputenu (nep-
Bble MeCcTa Nno rpynnam) nony-
4yaT NamMATHeIe Meaany (paguo-
CTaHUMKW C 0GHWM ONEepaTopom)
MAKM NNakeTkn (pagunocTaHumm
C HECKONbKMMM OnepaTopamu).
Peayneratsl, NOKAa3daHHbIE
naepamv B 3TUX COPEBHOBA-

LOW" Boiwuna komaHga RK4W w3 HUAX, NpUBELeHbl B Tabnuue:
Mxeecka. B He& Bxogpunu RWAWA, MECTO, NO3bIBHOW, YWCNO CBA-
UA4AWAU n RX4WX. Ha Btopom mecTte 3eil, TOTOBLIA peaynbTart. JTK
3pgeck komaHga RK3PWR w3 nocénka Xe AaHHble OnA BCeX Y4aCTHW-
Cnwvuenckuin Tyneckoi obnactu (UA3SPBL, KOB pa3MelleHsl nNo agpecy
R3PJL, R3PJM u Enmaaseta Nonuuwyk), a http://www.radio.
Ha TpeTeem MecTe — KomaHga UNBLWZ > ™ ru/cq/contest/result/2017-
W3 kasaxcTtaHckoro Kocrawas (oneparo- Buranwii lopodees (RM7M). - 03-28. shtml Ha caiTe xypHa-
pel 683 NO3bIBHLIX). na.
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. SINGLE-OP CW HIGH 7 RM4HZ 267 25476 2 RX9AF 326 32314 10 RT4W 218 21114

. 8 UA9JDP 268 25170 3 RZ3F 303 30017

- 1 RG9A 501 49896 9 RW3XzZ 261 24867 4 RTOR 291 28004 MULTI-OP HIGH

. 2 LYBA 492 49160 10 RWICW 231 22235 5 RU4S50 266 25924

. 3 R3EG 464 46825 6 UC9A 264 25877 1 UA4M 924 89946

x 4 RT3T 453 45334 SINGLE-OP SSB LOW 7 EUGAA 244 24088 2 RT5G 751 73445

- 5 S57DX 425 42955 8 EUBDX 242 23892 3 RA9A 729 70854

2 6 UR7GO 421 42139 1 UNBLN 229 21080 9 RU9TN 239 23364 4 RUSCZD 687 67024

. 7 R7TAW 420 41998 2 UA30Q 194 18425 10 UA3VLO 208 20345 5 RKILWA 506 49502

. 8 RMI1T 416 41287 3 RZ3Z 195 18300 6 RNIT 426 41989

2 9 LZ3ZZ 407 40769 4 UA3BL 195 18199 SINGLE-OP 50 HIGH 7 RK3T 413 40461

. 10 UCT7A 387 39071 5 RZ3LC 192 18112 8 RC9J 347 33677

- 6 UA4ATB 187 17692 1 RT9S 456 45083 9 ROAK 316 30669

. SINGLE-OP CW LOW 7 R7NP 183 17107 2 UY5ZZ 458 44850 10 UD3D 286 27720

. 8 RATM 184 17067 3 R3zv 435 41907

: 1 BM7M 398 39765 9 RA10HX 174 16664 4 R3VO 359 36027 MULTI-OP LOW

- 2 UR7MZ 369 37072 10 RA3RBL 177 16644 5 RK3ER 357 35757

4 3 Uvrv 363 36327 6 Ew8DX 348 34554 1 RK4W 478 45237

. 4 UT4LW 344 34426 SINGLE-OP MIXED HIGH 7 R3AT 346 34466 2 RK3PWR 217 20980

. 5 LY3B 348 33914 8 UR7QC 313 30741 3 UNBLWZ 209 19728

s 6 RU9AC 333 33136 1 R2AA 677 66197 9 RO50 282 27873 4 RD8U 191 18223

- 7 UA3MIF 310 32061 2 UABCC 582 56411 10 UNZE 270 26326 5 RK4HYT 188 18007

< 8 RV3ZN 306 30782 3 UWiM 532 52620 6 RK3FWE 164 15673

i 9 UAS5F 306 30550 4 UAIMA 499 49181 SINGLE-OP 50 LOW 7 RM3X 156 14638

. 10 UDBA 306 30415 5 RL4A 494 48136 8 RZ90OWN 122 11510

~ 6 RV3FF 484 46584 1 R7MM 355 34364 9 EWS8ZO 95 9031

p=s SINGLE-OP SSB HIGH 7 YT4W 467 46178 2 LZ7U 298 29258 10 RZ9wWyy 97 8969

™ 8 R3EC 446 42892 3 UA3QAM 279 27714

) 1 UA4S 328 30965 9 R3DCX 427 42151 4 RY5WH 275 26640 SWL

b4 2 RC5Z 325 30535 10 R3OM 381 37179 5 EWT7A 266 26342 1 RU4SS/SWL 217 21698

(=} 3 RT9J 304 28813 6 RG4A 265 26174 2 R90O-11 222 20872

= 4 RWIF 290 27561 SINGLE-OP MIXED LOW 7 UA3AO 232 23355 3 UB3GCV/SWL 71 7029

g 5 RA30A 276 26088 8 UA3SAQ 241 22887 4 SP4-208 52 5161
6 RA9SF 272 25646 1 RM2T 339 33469 9 SE4E 225 22193 5 R3A-034 37 3564




N30rHyThiiit BEpTUKANbHbIN

Avnonb

Bnagucnas LEPBAKOB (RU3ARJ),
Cepreii ®UJTUINIMOB (RW3ACQ), r. Mocksa

7 OpOLUO M3BECTHO, 4TO AnA paboTel Ha K Hepoctatkam  ropu3oHTaNbHbIX
OANbHWX TPpaccax BepTMKaneHas aH-  QUNonei MOXHO OTHECTW WX HEKDYrOBYIO A |

TEHHa UMEeeT NPEeVMYLLECTBO Nepes, ropu-  auarpammy HanpasNeHHOCTW B rOpu3oH- )‘J)_
30HTaNbHLIM AWMNONeM, Tak Kak eé awa- TanbHOW nnockocTh W Gonbwoi yron ]
rpamMma HanpaeneHHOCTH B FOPU30HTaNb-  M3NYYeHWA B BepPTWKaNLHOW MNNocKOCTW,
HOW NNOCKOCTWM KPYyroBas, @ rnaBHbil  NpUeMNEMbId B OCHOBHOM Ana paboTbl Ha
NenecTok AWarpaMmbl B BEPTUMKANLHOW  KOPOTKMX Tpaccax. B
NAOCKOCTW NPUXaT K TOPUBOHTY U UMEEeT JKenaHwe coXpaHWTe NPenMyLLecTea v
Manelil YyDOBEHb U3NYYEHUA B 3EHUT. YMEHbBLUWTL HEAOCTATKW 3TUX OBYX TUMNOB

OaHako WM3roTOBNEHWE BEPTUKANBHOW  aHTEeHH W NPWBENO aBTOPOB K KOHCTPYK- 5
AHTEHHBI COMNPAXEHO C PELEeHMEeM pAZa  TUBHOMY PELUEHWIO, ONUCAHHOMY HUXE. o
KOHCTPYKTUBHLIX Npobnem. 3710 U npume- OBbIYHBIA TOPU3OHTaNkBHLIA NPOBO- >
HEeHWe animMuHWeBblx TpyD B KadvecTee  fIONMHLIA AWNONL NOBOpaYvBaeM BEpPTU- & by i:) T
subpaTtopa, M HeoBxoaMMOCTe AN8 ero  kansHo Ha 90° u nony4aem BepTUKanb- g p -
apdexkTmeHon paboTel YCTAHOBWTE B HBIW MNONHOPa3aMepHelid aunone. JAnA E’ v
OCHOBaHWKM "BepTukana” cucrtemMy "pagma-  yMeHbLUEHWA ero AnuHel (B AaHHOM Cny- g
noe” (NPOTMBOBECOB), COCTOALYID M3  4ae BLICOTHI) WCMNONL3YEM W3IBECTHOE
60NbLLIOro YMCcna NPOBOAOE ANIMHOM B YET-  pelleHne — "AWnNosb C OTOrHYTbIMK KOH- H I s
BEPTHL BONHLI. ECn ucnons3oeaTts 8 ka4e-  uamu”. Hanpumep, onucaHue TakoW (@]
ctee BwbpaTopa He TpyDy, a NpPoBOA4, aHTeHHbl ecTb B darnax dubnnoTtekn K. 2
madta, ero nognepxmeawiwuan, gomkHa loHuyapewko (DLZKQ) k nporpamme I
BbiTh BoINOAHEHA M3 AnanekTpuka u sce  MMANA-GAL — AntShortCurvedCurved 1 o=
OTTAXKW, nogaepxusanwme guanektpu-  dipole.maa. Otruban 4acTs subpaTopos, D (@)
YECKYI0 MauTy, TaKke A0MKHbI BbiTe MMBO  Mbl, KOHEYHO, HECKOIBKO TEPAEM B YCU- y
avanekTpuyeckummn, nmbo pasbwuTel HA  NEHWW aHTEHHbl, HO 3HA4YUTENbHO BbIWI- ~ (@]
HEPE30HAHCHbLIE OTPE3KM W30NATOPaMW.  pPbiBaeM B HEOOXOOWMOR BbICOTE MaYTHI. PagAbHOR JeMARA m
Bcé ato cBA3aHo ¢ BonblunmK 3aTpatam  OTOrHyTbie KOHLE BMOPaTOpPOB QONXHBE  Puc. 2 b s
M 4acTo HEBLINOAHWUMO KOHCTPYKTMBHO, ObiTe PacnonoXeHol APYr HA4 OpYrom, (K]
Hanpumep, M3-3a oTcYTCTBMA Heobxoom- NpW 3TOM KOMNEHCUPYETCA W3ny4YeHue Ecrnu cpasHWTb pacyéTHbleé napameTpel s

MO NNoLWAaaW ANA pasMeLieHns aHTeHHbI.

Takxe HeoBX0AWMMO y4WTbIBATL, HTO
BXOAHOE CONpoTUBNEHue “sepTmkanos”
06bI4HO Hxe 50 Om, 4To TpebyeT ponon-
HUTENbHbIX MEP ANA ero cornacoBaHuna C
duaepom,

konebaHuii ¢ ropu3oHTaNLHOM NONAPK-
3aumen, BpedHoe B Hawem chnyyae.
3cKua npeanaraemMoro BapyvaHTa aHTeH-
Hbl, Ha3BaHHoW aestopamu Curved
Vertical Dipole (CVD), npeacraesneH Ha
puc. 2.

: 4y Ny e
Ga 483 dBi=0dB (H nonapmzayma)
F/8 000 d8; Tun O rp

F 14150 My,

250457 + 54,416 Om

KCB: 1.1 (50,0 Om),

Elay rp 7046 mp (Pean semna Bueota = H00 M)

HayaneHble ycnosua: guanexktpuye-
CKas mMa4yTa BbICOTOW 6 M (CTeknonnacTmk
WK Cyx0e OEPEeB0), KOHubl Bubpatopos
OTTAHYTH  OAMINEKTPUYECKUM  KOPAOM
(necka MNK KanpPOHOBbLIA WHYP) Noa He-
SoneWUM YrnoM K ropu3oHTy. Bubpatop
W3roTOBNEH M3 MEOHOro nNpoBoda Awva-
MeTpom 1...2 MM, rONOro Uni B M30N8LMK.
B To4kax uanoma nposog subpaTtopa npu-
KPEennéH K madrte.

aHTeHH Inverted V u CVD ona gwanasoHa
14 MI'y, nerko yBugeTe, 4TO M3-3a YKOPO-
YeHWS M3NYYaIoWEeN YaCTH OWMONs aHTeHHa
CVD wmeeT Ha 5 ob MeHbllee ycuneHue,
0OHaKko npw yrme wanydeHns 24° (makcu-
Mym ycunensus CVD) pasHuua okasbieaeT-
ca scero 1,6 nb. Kpome Toro, aHteHHa
Inverted V umeeT HepasHOMEPHOCTL Ana-
rpaMmbl HANPasNeHHOCTHU B rOPHU3oHTaNb-
HOWM NnockocTk, gocturawowy 0,7 ob, T e.
B HEKOTOPLIX Hanpae/eHuax OHa BbIUMPbl-
gaet y CVD no ycunenwio scero 1 ab.
Mockoneky pacyETHLIE NnapameTpel obe-
WX aHTEHH oKasanncb BAM3KMMK, OKOHYa-
TeNbHbIA BLIBOL MOMIKM NMOMOYbL CAENaTb
TONbKO 3KCNEPUMEHTANbHaA Nposepka
CVD w npaktuuyeckas paboTa B agupe.
Ebinuv narotoeneds Tpu CVD aHTeHHBI
Ha guanasoHel 14, 18 n 28 MIy no pasme-
pam, ykasaxHoim B Tabnuue. Bce oHn nme-
1 OAMHAKOBYH KOHCTPYKUMIO (CM. prc. 2).
Paamepkl BEPXHEro W HWXHEro nney amno-
naoavHakoes. Bubpartope y Hac Beinm Bel-
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Puc. 1 dibvors Monoxexnne
C [pyroi CTOPOHBI, ropu3oHTanbHbIe My 2 A cm B, cm C,cm D,cm | H,cm |makcumyma
OMMNONbBHBIE AHTEHHbI, K KOTOPbIM MOXHO 4H, rpan.
OTHECTH W aHTeHHbl TMNa Inverted V, KOH- 14 150 289 237 597 5 123 360 24 1
CTPYKTWMBHO OYEHE NPOCTEI U AELUEBLI, 4EM - - :
¥ 0BBACHAETCA MX NONYNAPHOCTL. Brubpa- 18,120 213 201 600 200 400 20,5
TOPbl TaKWX AHTEHH MOXHO BBINONHWTHL 24,940 155 146 546 254 400 17.4
npakTu4ecky u3 nboro nposoaa, u mad- 28,500 135 128 528 272 400 16,3

Tol ANA WX YCTAHOBKM TaKxXe MoryT GuiTe
waroToenedsl n3 nwboro marepuwana.
BxoaHoe cONpoOTMBAEHWE TrOpPU3OHTaNb-
HblX gunonen wvnu Inverted V 6n13ko K
50 OM, 1 Hepeako MoxXHO oGonTUCE 6es
LONONHWTENLHOro cornacosanuAa. flna-
rpammbl  HaNpPasBNEeHHOCTWM  aHTEeHHbI
Inverted V npuBeneHsl Ha puc. 1.

Mogenvpoearue B nporpamme MMANA
NOKa3bIBAET, YTO TAKOW W3OTrHYTLIA BEp-
TUKaNbHBIA AUNONE NErKO COrNacyeTcs ¢
KoakcuansHeim kabenem 50 Om. OH umeeT
Manelil Yron uanyyeHus B BepPTUKaNsHOW
NAOCKOCTW W KPYroBylo Auarpammy Ha-
NpaBneHHoOCT B rOPU30HTaNLHON (pue. 3).

MoMHeHsl M3 Nonesoro TenedoHHoro kabe-
na M-274, n3onatopsl — W3 oprcrekna.
AHTEHHBI NOOHUMANKUCE HA CTEKNONNACTU-
KOBYIO Ma4Ty BEICOTOM 6 M, Npw 3TOM BEpX-
HAA TOYKE KaXO0M aHTeHHb! Bblna Ha BbICO-
Te 6 m Hag 3emnén. OTorHyThle YacT Bub-
pPaTtopoB OTTArMBANUCH KaNpPOHOBLIM LLIHY-
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pom nofg yrmom 20...30° K ropuaoHTy, no-
CKONbKY Mbl HE pacnonaranv BbiCOKMMU
npegMmeTaMu OnA  KPENAEHUS OTTAXKEK.
N L AgTtopsel yBbeaunuce (3TO NOATBEPAWNO U

B 2 T S /“"__'““\ MOJENMPOBaHWE), YTO OTKOHEHNE OTOrHYy-
- L " S 5N ThiX YHACTKOB BUOPATOPOB OT ropu3oHTanb-

i %) HOro nonoxerua Ha 20...30° npakTM4eckw

WD

2 ; He cKasbiBaeTca Ha xapakTepucTukax CVD.

7K X // : KoHCTpyKTMBHAA NpocToTa NO3BONANa
b7 1 % MEHATb OfHY aHTEHHY Ha OpYTyio B TeYeHue

Ga D33 d8i=0dB (V rusmprass) NATH MUHYT AaXe B TEMHOTE.
i‘q“[.'gﬁ“r"" i e e Ona nutaHua Bcex sapwadToB CVD-
7 EE £ . 4 858 Ou AHTeHHBl WMCNONL30BANCA OAWH W TOT Xe
KCB 11 00 Ou), KOakcuanbHbii kabens. Ox noaxoaun K eub-
Elev rp 24 11p (Pean sesns Bucms = 360 w) paTtopy nog yrnom oxono 45°. [ina nopaene-

HWA CMHGA3IHOrO TOKa PAAOM € TOYKOW NOL-
KloHeHna Ha kabenb ycTaHoBNeH Tpyb4aTbIi
deppuToOBLIA  MarHuTonposos, (puneTp-
3awenka). Heckoneko aHanornyHblix MarHm-
TONPOBOAOS XEeNaTefbHo YCTaHOBUTb 1 Ha
Pwvc. 4 yyacTke kabena gnuHoi 2...3 m BBAman ot MOMIOTHA BHTEHHBI.

. MockonbKky aHTEHHLI M3roTaBNMBaNUCk U3 "NONEBKKU", 88 M30-
nAUKMA NpyUMepHo Ha 1 % ysBenuunsana 3NeKTPUYECKYH ANUHY.
MNoaToMy aHTeHHB!, W3roTOBNEHHLIE N0 pa3mepam, NpyuBenéH-
Hbim B Tabnuue, HyXAaNWCb B HEKOTOPOM YKOPOYEHUW.
MNogcTpoiika NPOU3BOAMIACE PEryNMpoOBKOIA ANWHLI HWUXHEro
OTOrHYTOro y4actka subpartopa, nerko QOCTUXMMOro C 3emnn.
CnoxmB 4acTb A/IMHbI HWKHEro OTOrHYTOro nposona sasoe,
MOXHO OCYLLECTBNATE TOHKYIO NOACTPOKY PE30HAHCHOM YacTo-
Thl, NEPEOBUran KOHEL, 3arHyToro y4acTka BAons Nnposoga (ceoe-
0BpasHbLIi NOACTPOEYHBIN Wneid).

'4 4 | YACTb NNEYA
L] —

™ FIEE e g s Pe3oHaHCHaA 4acToTa aHTeHH M3MepAnack aHTEHHbIM aHanu-
5 - | 3aTopom MFRJ-269. Bece aHTEHHbI MMENWN YETKO BLIPAXEHHBIA MU-
; L B (P o i Ahi-
BEPTHKANBHAR ‘ Ft. Humym KCB B npegenax niobuTenbckix guana3oHos, He Npesol

HACTL MNEYA 14 My, muHumym KCB Ha vactote 14155 kl'y 6610 1,1, a nonoca

nponyckanma — 310 kly no ypoexio KCB 1,5 1 800 klMy no yposHIO
KCB 2.

AnAa cpaBHATENbHLIX WCNBITAHWA MCNONL30BaNack aHTeHHa
' Inverted V gwanasona 14 Mlu, ycTaHOBNEHHAA HA METANNMYE-
: CKOI mauTe BLICOTOR 6 M. KoHubl BMOpaTopoR y Heé Buinn Ha

i ANSNEKTPHHECKAR BbICOTE 2,5 M Hag 3eMNE.
- MAHTA Y1066l NONY4MTe 0DBEKTUBHLIE OUEHKW YDOBHA CHrHaNOB B
ycnoeuax QSB, aHTeHHbl MHOrOKPATHO NepeKkioyance C OOHON
Ha APYrylo ¢ BpEMEHEM NepexknioYeHna He Bonee 0HON CekyHabl.
Bbinv nposeneHs paanoceasuy B pexume SSB npy MowHoOCTK
nepegatumka 100 BT Ha Tpaccax npoTsxEHHOCTbIo oT 80 Ao
4600 kM. Ha gwanaaoHe 14 Mlu, Hanpyumep, BCE KOPPECNOoOHAeH-
Tbl, HaXOAMBLIMECH HA paccTosHny Bonee 1000 km, oTmevanw,
4YTO YPOBEHL CUrHana ¢ aHTenHor CVD Gein Ha ogni—aea 6anna

il

~ WwasBwuin 3HaveHua 1,5. Hanpumep, y aHTEHHb Ha AManasoH
‘!
|

"PAONO" — O CBSA3M

I —— TOMKA soiwe, 4em ¢ Inverted V. MNpu paccTosHm meHee 1000 km Heko-
J MUTAHKA TOPOE MUHUMANLHOE NPENMYLLECTBO B0 Y Inverted V.
/ BY APOCCENL | 3TV UCNLITAHWA NPOBOAMNUCE B NEpUoL, OTHOCUTENEHO MNNo-
'

XMX YCNOBWMIA NPOXOXAEHWA panvosonH Ha BY-awanasoHax, 4em
1 OOBLACHAETCA OTCYTCTBME BOnee faneHuX CBA3EN.

BY PAILEM B nepuog 0TCyTCTENS MOHOCKEPHOro NPOXOXAEHUA B Avana-
30He 28 MINy mbl nposenn ua Hawero QTH ¢ aToi aHTeHHOR
HECKONBLKO PannMocBaA3ei NOBEPXHOCTHOW BONHOM C MOCKOBCKU-
MW KOPOTKOBOJIHOBMKaMK Ha paccroaHue okono 80 km. Ha ro-
PU30OHTANLHLIA OWMNONbL, AaXe NOAHATEIN HECKONbKO Bbiwe CVD-
aHTEHHbI, HUKOrO M3 HUX YCNbILWATL BbIN0 HEBO3MOXHO.

1 Mo MHEHWIQ aBTOPOB, 3Ta aHTeHHa — Hawbonee npocTan u3
aHTeHH, NPUrodHbix ANR AanbHux cBasel. OHa ypobHa onAa
. . | BbICTPOro BO3BEAEHWUS B NONEBbIX YCNOBUAX: HA Aaqe, B NoOXo-
BEPTUKANLHAR ne. AHTeHHa M3roTagnmMeaeTcs 13 AeléEBbiX MaTepuance 1 He
S YACTb NNEMA TpebyeT MHOro MecTa ana pasmeweHns. Npu MCnonb3oBaHnm

¢ B KayecTBe OTTSXKEK KanpOHOBOW NEecKu OHa BNOMHE MOXeT

| MackuposaTtecs nog dnarwTtok (kabene, pazbuTeid Ha y4acTKK

‘no 1,5..3 M ¢GeppuToBLIMWU LPOCCENAMKM, NMPU 3ITOM MOXET

| MATW BAOMb WAWM BHYTPW MadTel M ObiTe Mano3ameTHbIM), 4TO
0CcOBEHHO LEHHO NPpW HepoBpoXenaTeneHblx Cocensnx No gaye

& 3 . (puc. 4).
. FOPUIOHTANBHAA PO TTANKA AsTopb! ByayT GnarogapHel BCem pagunoniobinTenaMm, KoTopsle
H YACTE NNEYA f ﬁSOJ‘_‘Fﬂf:OP ' | M3roTOBAT W WUCNLITAKDT 3TOT TUM GHTEHHBI W NPULLAIOT CBOW
l . ] Wi | peayneTatbl.
At} |
~ .- —J ] | Or pegaxuwn. Paiins 8 hopmare .maa Ans CaMmoCTORTENBHOIND

\,.i ACTPOE‘-OHHLH WNEW® #u3yueHus CBOWCTB ONMCAaHHBIX aHTEHH HaxoaaTcs no aapecy fip://
ftp.radio.ru/pub,/2017/06/cvd_ant.zip Ha vawem FTP-cepeepe.
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MopnasneHue nomex
OT MMNYJIbCHbIX UCTOYHUKOB

nMATaHUA

HUrops TOHYAPEHKO (DL2KQ), r. BonH, lepmanns

HmnynhCHble 6noku nutarms B 60ne-
WKWHCTBE Cry4YaeB CO38al0T OCHOB-
HYIO QNEeKTPOMarHuTHy0 "neneny” nomex
8 nonoce yactot 1...100 MIL, T. e. BO Bcex
KB-gunanasoHax v 8 Havane YKB. [eno
OC/IOXHAETCA W1 TeM, 4TO YMCNOo Takux Bno-
KOB WMCHUACNAETCH CErogHn OecATKaMmu B
OOHOM HWNUUWE (KOMNbIOTEPBI, MOHWTO-
pbl, OCBeuwleHWe, pasnuyHblie 3apagHele
YCTPOWMCTBA M T. M.} M COTHAMM B OOQHOM
gome — B BanxHed 3oHe KB-aHTeHHsb!
NOBMTENLCKON pagnocTaHumm,

Daxe ecnv NnpeanonoxXuTe MAeanbHbiA
chyyal — COOTBETCTBME HOpMam Ha
napasuTHOE W3ny4YeHue Bcex Dnuanexa-
Limx BNOKOB NUTaHKA, TO CYMMa HEeCKONb-
KMX OECATKOB NapasvTHbIX MONEH ABHO

A B OTBETCTBEHHbIX CNy4asx (YyBCTBU-
TeNbHble NPUEMHWKN U WX aHTEHHBlI pa-
AOM) — [0 AecATKOB—COTEeH merarepu,.
OpvH gpoccens 3To cAenatb He MOXEeT.
MoaTomy B TAKWX CMy4Hasx NOCNeA0BaTENb-
HO ¢ L1 1 L2 BKNIO4AKOT TakWe Xe apocce-
NW, HO € MHAYKTWBHOCTLIO B 50...500 pa3
MEHbLUER, Yem ykasaHo Ha pyc. 1. 31v no-
NONHUTENBHLIE OPOCCENU A0NXKHLI UMETb
BLICOKYID COOCTBEHHYIO pPE30HAHCHYID
yacToTy, 4ToObl 3¢ HEKTMBHO NOJABNATL
BepxHWe YacToTel Tpebyemoir nonocel.

Konpgexcatop C1 nopasnser HU3ko4a-
CTOTHHIE AnddepeHumansHsie NoMexu,
naywme otr Bnoka nutaHna 8 ceTb. Bbico-
KOYaCTOTHBIE CMH(BA3HLIE NOMEXI NOAAB-
NAOT Kepamu4eckue KOHAEHCATOPLI Ma-

Paza +
2308 A Buivon
m c3 .
3300
Hone T
L2 1mMMH K kopriycy
3emna YV Mpetopa
- YT Y s
Kopnyc Bnoka nutaxus Sie
B
C4 3300 | [ |
Puc. 1

6yaer eeile Hopmbl. M B ceoém KB-npu-
EMHUKE Bbl YCNbILWTE MACCy Napa3uTHbIX
CWUrHanoB, KOTOPbIE, MO HEPYLWWMOMY
3akoHy "napawwero Byrepbpoaa”, oka-
xyTca Ha 4actote DX. B peansHOCTW xe
cpegv OEeCATKOB OKPYXawWMxX Bac Wm-
NyNbCHbIX GNOKOB NUTaHWA HARAYTCA W Te,
B KOTOpPLIX (uneTpauma nomex chenaHa
naoxo, a T0 1 BoBce oTcyTcTeyeT. OouH
Takoi 610K MOXET 3aKPbITe BO3MOXHOCTE
npuéma Bo BceWl nonoce KB B pagwyce
NecAaTkoB meTpoB. [NoaTomy BaxHO 3HaTb,
KaK noaasnaTe NapasMTHOe W3nydyeHwe
kabenei umnynbcHoro 6noka nuTaHuAa,
4TO6LI NPaBUNLHO AopabarTLiBaTh CYLLEeCT-
BYIOLUME YCTPOWCTBA M BbIDMPaTL HOBLIE.
Ha pwnec. 1 npueBegneHa ynpowEHHAA
cxema umnynbcHoro 6noka nutanua. Tod-
Hee, y3aen npeobpa3oBaHuA HanpaxeHns
noka3aaH NpeaensHo YNPoWweHHo, a BOT Le-
nv NogasneHus nomex, HaobopoT, NONHO-
CTEI0. M 0BWMiA Cy4ai NUTaHus — OT TPex-
NPOBOAHOM (C OTAENEHBIM NPOBOLOM 3NEKT-
POTEXHUYECKOrO 3a3eMNEeHNA) PO3ETKW.
HApoccenu L1 u L2 nogaensoT cuHdpa3s-
HbI& NOMEXW, WAyWWE OT BNoka NUTaHua 1
NOAK/MOHYEHHOID K HEMY yCTpOMCTBa (Ha-
npyvmep, TpaHcUBepa C aHTEHHOW) B ceTe-
BOW NPOBOA, W fanee B NMHWK 3NeKTponu-
TaHus. ObmoTkum gpoccens L1 06bi4HO ume-
10T WMHOYKTMBHOCTb okono 30 mMH. 310
OCHOBHBIE 3NEMEHTEI NOAABNEeHMA Nomex B
nuTarwen cetn. MNMoaToMmy OHM LONXHLI
BbITb KA4YECTBEHHLIMI M 06N1aAaTE BEICOKM
MMMeaaHcCoOM BO BCE NnogasnaemMoi nono-
Cce, Ha4WHaa OT 4acTOoThl NepeknioHeHus
TpaHancTopa Bnoka nuTaHua (OecaTkn—
COTHW KMNOrepL) A0 HECKONbKUX MerarepLl.

noin émkoct C2 u C3, sknOYEHHLIE Na-
pannenbto C1.

Ho 310 He epuHCcTBEHHan dyHkuma C2
1 C3. OHu Takxe 3ambikalT cuHbaaHyo
COCTABNAOWYIO MMNYILCOE Nepexknoye-
HWA Ha KOPNYyC YCTPOWCTEA.

Pasbepémcs ¢ atmm nogpobree. Ha
CTOKE CWNOBOro TPaH3aucTopa NPUCYTCT-
BYIOT NPAMOYTONbBHBIE MMMYNBECH! C pa3ma-
xoM okono 300 B (BeinpAMNeHHoe W
0ThUNBETPOBAHHOE HanpaXeHwe cetn) ¢
YACTOTON HECKONbKO [AeCATKOB—COTEH
kunorepu. @PoHTEE 3TUX  MMNYNLCOB
KOPOTKWE (MEHbLUE MUKpOGekyHabl). Bo
EpemMsA 3TUX (PPOHTOB KAIOYEBOW TpaH3we-
TOP HAXOAWTCA B aKTUBHOM PEXUME K rpe-
eTCA, No3aTomMy (POHTEI CTAPaKwTCA cae-
narb kKopoye. Ho aTo pacwupsaeT nosocy
co3nasaemebix nomex. M BCE paBHO B Mo -
HeiX BNOKax NWTaHWa TPaH3UCTOp Harpe-
gaeTca. [na oxnaxaeHusa ero 3akpennaioT
Ha TennooTEO4e, B KAYeCTBe KOTOpOro B
HEKOTOPBIX CNy4aax WCNoNbL3yIT MeTtan-
nuyeckuid kopnyc Broka nutadua (npo
aKpaHupoeaHue He 3abuisaem). TpaHauc-
TOP M30NMPYKT OT KOpNyca NpoKnagkon.
EmKOCTE CTOKa Ha KOpNyc MOXEeT AOCTu-
raToe HECKONLKWX AeCATKOB Nukodapaga,.

A Teneps NOCMOTPUM, HTO Y HAc nNony-
YUNOCh: TPAH3WUCTOPHLIA reHeparTop nps-
MOYrofbHbIX WMMYNLCOB C pPasMaxom
300 B 4epe3 KOHOEHCATOP B HECKONLKO
AecaTkos nukodapan (KOHCTPYKTUBHBIA
Mexay CTOKOM Oxnaxnaemoro TpaH3w-
CTOpa W KOPNycoMm yCTpoMcTea Ha puc. 1
NoKasaH WTPWXO0BLIMK TMHUAMMW) NOLAKNIO-
YEH K Kopnycam wn BNoka nutaHusa, M
nuraemMoro um yctponctea. Mel cumtaem,

YTO 3TO KOPNYC C HYNEBLIM NOTEHUMANoOM,
aHa camom gene Tam npotekaeT Honbwon
BY-TOK uyepe3 KOHCTPYKTMBHYID EMKOCTb
TennooTeoaa. 370 NPUMBEAET K NofABne-
HMKO Bonblworo cuHgasHoro Toka (a 3Ha-
YUT, M NOMEX) Ha KOpMNycax BCex YyCT-
POACTE, NOAKMOYEHHBIX K HALLIEMY MCTOY-
HUKY NUTaHKA.

Yr1o6bl Takoro He BbiNo, yCTAHOBNEHBI
KOHAeHcaTopol C2 1 C3. MpoHTE MMIYNb-
COB CO CTOKa TpaHaucTopa, Npoco4MB-
LIMECA YEPEe3 KOHCTPYKTMBHYIO EMKOCTb
TEeNNooTBOAA, Yepes 3T KOHAEHCaTopPb! 1
avoabl mMocTa (TovHee, Yepe3 guog,
OTKPLITLIA B AaHHLIA MOMEHT) 3aMbIKaloT-
CA HA UCTOK TpaH3aucTopa. 3ToT NyTb ANA
HWX OKA3bLIBAETCA Npoue, 4Yem CUHpasHo
pacTekaTeCq No Kopnycam.

Ho npofnemsl C BbICOKOBONBTHBIMMA
KOPOTKMMKW (poHTAMU MMNYNLCOB Ha
CTOKE CWNIOBOrQ TPaH3MCTOpa He 3akaH-

HUBAKTCH C YCTEHOBKOI‘J KOHOEHCATOPOB

C2 n C3. EcTb ewé ogHa napasvtHas

émkocTe — mexay obmoTkamu TpaHc- |

dopmaTopa (Toxe noka3aHa Ha pwc. 1
WTPUXOBLIMK  NHMAMK). Yepe3 Hee
WMNYNBCEI TOKa NOCTYNAKT B BbIXO4HYIO
uens Bnoka nitanka. Cpa3sy e o6a nposa-
Aa, T.e. kak cuHdasHas nomexa. Kow-
peHcatop C4 3aMbIkaeT 3TH TOKKM HA UCTOK
TpaH3ucTopa, co3dnasan um Bonee Nerkmn
NyTb A8 NPOTEKaHWUA.

KongeHcatopel C2—C4 oka3sbiBaloTca
BKJIIOYEHHBIMY Mexay Be3onacHeiMK ans
yenoseka UensaMu (Beixonamn v Kopny-
COM WCTOYHMKA) 1 cKnoBoi ceTbio 230 B.
Ans obecnedeHs Be3onacHocTy Naen
HOMMWMHANbHOE HAaNpRXeHe 3TMX KOHOeH-
CaTOpPOB AenawT O4eHb BBICOKMM (He-
CKOMBKO KWNOBOMBT), @ MX KOHCTPYKLMIO
Takoi, 4T06bl B ClAy4ae aeBapum OHW
0BpLIBANNCH, 8 He 3amblkannce. KoHaeH-
caTopbl, YCTaHaBnMBaembie Ha MecTe
C2—C4, BBINYCKAOTCA KaK OTAENbHBIN
TWN M Ha3biBaTCA Y-KOHAEHCATOpamM.
KongeHcaTopel ¢ mapkupoBkoi Y1 pac-
CHMTaHBI HA MMNYNLCHl HANPAXKEHUA A0
8 xB,Y2 — po 5 «B.

C TOYKM 3peHuA NoaaBneHua nNomex,
eMKOCTb KoHpeHcaTopos C2—C4 xena-
TENbHO UMETL Nnobonbilue. Ho Haao UMmeTs
B BMAY, 4TO NPW ABYXNPOBOAHON CETU (MNK
oBpbiBe NPOBOAA 3a3EMNEHWs B TPEXNPO-
BOAHOM) BbLIXOALI M KOPNYC WCTOYMHMWKA
yepes koHaeHcatopel C2—C4 okaswbi-
BaKTCH COBAMHEHHBIMKW C ceTeBbiM da3d-
HbiM nposogom. MNoaTtomy ux cymmapHas
EMKOCTb A0MXKHA BbIGMPaTECA Tak, 4ToObl
Tok HactoToi 50 Yy Ha KOpNyC He Npesbl-
wan 0,5 MA (HENPWATHO, HO He CMepTeb-
HO). C y4ETOM BO3MOXHOrO MakCumalb-
HOro HaNpPAXeHWA B ceTw, pasbpoca, tem-
nepaTypHeIX YXOLOB W CTapeHua nony4a-
etca He Bonee 5000 nd,

Paccmotpum Tenepb ownbku, gonyc-
Kaemele B punbTpaumm NOMex UMMynbe-
HblX WCTOYHWKOB.

WHoraa, Ana 3koHOMKKW, CTAaBAT TONBKO
OOMH W3 OBYX KOHAEHcaTopos C2 unu C3.
Maen, Ha nepeblid B3rNAa, KaxeTcs pasym-
HOW: BCE PABHO BEAb OHW COEOMHEHBI Na-
pannensHo Yepes 60bly EMKOCTb KOH-
nexcatopa C1. Ho Ha BbICOKMX 4acToTax
KOHAEHCATOPL BONBLWON EMKOCTHM COBCEM
HE ABNAIOTCHA KOPOTKMM 3aMblKaHwem, a
WMEIOT 3aMETHbIN MHOYKTUBHLIN MMne-
fadc. Moatomy Takas 3KOHOMKA MOXeT
MPUBECTK K TOMY, 4TO HA [E@CATKaX mera-
repy, (Bollwe pe3oHaHcHoW YactoTel C1,
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"PAAUNO" — O CBA3MU

KOTOPan OKaXeTCs HeBenuka, nocKoNbKy
aT0 KOoHWAeHcaTop Gonelwoin EémkocTw)
33aMETHO CHWM3UTCA nogaeneHue cuHdopas-
HOro TOKa, NPOTEKAIOLLEro Ha Kopnyc.
BcTpevaeTca oTCyTCTBUE KOHAEHCATO-
pa C4 — unu Npou3BoAMTENE pELLaeT, 4To
moxHo C4 He ycTaHaenvBaTb, Tak Kak B
ero Tpaschopmatope EMKOCTe Mana, unu
NulTAMBLIA  NoTpebuTens BbiKYCbiBAET,
47066l OT WCTOYHWKA HE MNOLMNBIBAN0
TOKOM yTeuku 50 My yepes 3aToT KOHAEeH-
cartop. BHewHumn uensamu a1a npobnema
HE NeYynTCA (XOTH XOPOLUWA BHELIHWIA pa3-
BA3LIBAIOWMA OPOCCENL MO BbiXOAHLIM
uenam CHWXaeT ocTpoTy npobnemst),
Hapgo ctaeuTe C4 Ha ero 3aKOHHOE MECTO.
OTtcytcreme C2, C3 moxeT BbiTb Oo-
NYCTUMO, HO TONBKO ECAK BLINONHAKTCA

BCE TPU CMEAyOWMX YCnosws cpaay: —2o@ c1 | 17 e
ceTb ABYXMNPOBOAHARA, KOpnyc 6noka 0.1 wK ol ,H K B
NUTAHUS HE UMEET KOHTAKTA C kopnyca-  ~230 B ; I— —— nHTaHH};
MW MMTAEMbIX YCTPOWCTE (MnacTmac- c3 | ‘m
COBbIiA, HANPUMEP), CUNOBOM TPAH3NC- o | £] ] 3300 |
TOp YCTAHOBNEH He Ha Tennootsone- A% !
xopnyce. Ecnu xota 66l 0OHO M3 yono- ———— | Kopnyc ycTpoiAcTea
BUiA HapyweHo, C2 1 C3 AonkHb ObiTe,  3emna

YcTaHoBka nepemMbi4ek BMECTO 0C-

Puc. 2

HOBHOIO PAasBA3blBAKOWEro Apoccens
L1 peako, HO BCE Xe BCTpEYaeTcAa B
AELWEBBIX NCTOYHMKAX NNOXKUX NPON3BOLMN-
Tenein. IkoHOMAT, BUAUMO. JleuuTcs 3To
YCTaHOBKOW HopmaneHoro apoccens. B
KpamHem cny4ae TakoW OApOCCENk MOXHO
cpenatb, HamoTae CeTeBOW LWHYP Ha
Bonswom heppuToBOM MarHMTONPOBOAE.
MNepembiuka BmecTo L2 scTpedaeTcs,
YBbI, HACTO, AAXEe Y NPUANYHBIX NPOW3BO-

putenei. Bugumo, nonaraiot, 4To pas 8
OBYXNPOBOAHOW CETW 3TOT ApPOCCenb He
HYXEH (a TaM OH OEeNCTBUTENbLHO He Tpe-
byeTcAa, ToKy Hekyda Tede), To Ge3 Hero
MOXHO 0BOMTMCE W B TPEXMPOBOAHONA.
YBbI, HET, NOCKONbLKY 3TO OTKPLIBAET Npsa-
MYIO iOPOTY B CETh AR CUHMA3HbIX NOMEX
(v nomex n3 cetwn Ha kopnyc). Mcnpae-
NAESTCA YyCTAHOBKOM L2 B pa3pele npoBoga
mMexay pa3beMom cetTm u nnatoi. Ha
XyAOW KOHew AOoNYyCTUM BHELWHWIA apoc-
cenb Ha CETEBOM LUHYPE.

B 3aBeplueHne paccMOTpPUM HacTyio
olwmnbKy, KOTOPas OTHOCUTCA HE TOMBKO K
VMNYNBCHBIM, HO 1 KO BCemM Bnokam nuta-
Hua. Hepepako cneea (no puec. 1) ot L1
YyCTaHaBNMBAIOT OOMONHUTENbHBIE KOH-

LEeHCATOPbl, Kak NokasaHo Ha puc. 2. OHn
AOM¥HBL ONOKWPOBATH YYXKME NOMEXN,
UayliWe W3 CeTW B WCTOYHWK MUTaHUA.
KoHngeHcatop C1 6nokupyet anddepen-
uMansHbLIe NOMexi 1 HaMm He MeLwwaeT. ABoT
kongeHcatopel C2 n C3, 3ambikaowme
CUH(A3HBIE NOMEXW B CETEBbIX NPOBOAAX
Ha 3eMNAHON NPOBOA, MOMYT CTAaTk NPUYKU-

HOW coeanHeHna No BY kopnyca ycTpoiicT-
Ba W CMNOBbIX (hasbl M HyNA) NPOBOOOE
ceTn. ITO NPOV3ONAET, €CNU CPELSHIo
Touky C2 v C3 coeguHWTe C KOPNYCOoM
YCTPOMCTBA, Kak NoKasaHo LTPUXOBON
NUHWER KpacHoro LgeTa Ha puc. 2. Jenate
Tak HeNb3s (XOTa NeYanbHO, 4acTO MMEHHO
Tak v nogxnioyaoT). BY cuHdasHeie nome-
*M M3 ceTk noigyT Yepes C2 w C3 Ha kop-
nyc yctpoicrtea. W Hazap: cuHdasHoie
TOKW YCTPONCTBA (HanpumMmep, TpaHcueepa
C @HTeHHOW) NOTEKYT B ceTb. lNpasunbHoe
nogknioyeHve cpeaueid Todku C2 wu C3
LONKHO BbiTe TONBKO K BbIBOAY 3a3emne-
HWA TDEXNPOBOLHON PO3ETKN, HO HE K KOp-
nycy ycTpoWcTsa, T. e. K NIeBOMY BbiBOAY
npoccens L2, kak nokaszaHo nuHWen aené-
HOro LuBeTa Ha puc. 2.

Ecnn ucnonb3ayeTca OByxnposogHan
n1TalLWas ceTb, TO NPOBEPLTE, HET N1 B
Bawem BNoke NMTaHWA KOHAEHCATOPOB C
NPOBOLAOE CETM Ha KOPNYC yCTponcTea. K1
ecnw ecTk, yAanuTe ux, Tak kak ato nps-
man gopora ans BY cuHdasHbIx TOKOB U3
CETW B Bawe yCTPOWMCTEO W Ha3aa.

A ecnu ceTs TPEXNPOBOAHAA, TO yCTa-
HOBWTE gpoccens L2 mexay Kopnycom
CBOEro ycTpOWCTBa M 3eMNel cetTn (OH
pPas30opBET NyTb ANS CMHGA3HbLIX TOKOB

MEXOY HUMMK), @ CPEeAHIO TOYKY BXOAHBLIX
koHgencaTopos (C2, C3 no puc. 2) nepe-
MECTUTE Ha 3EMMID CETH.

Cetesoiit hpuUneTP, NOKa3aHHbIA Ha pyc. 2
¢ koHpeHcatopamun C1—C3, asnaercs
oBLWwwymM cnydaem ona nuranna niobeix yoT-
POWCTB, rEHEPUPYIOULNX PaaN0HaCTOTHBIE
nomexu, Hanpumep KB-nepegatynkos. W

"~ ny6 paguonyTellecTeeHHuKos "Paguo-
BonHa" 22 vioHA NpoBoaWT akuMmio,
NOCBALLEHHYID NaMATKM (GPOHTOBLIX W
napTuaaHckux paguctoB Benukoi OTe-
YECTBEHHOW BOMHbI.

Pacnucanme pabote: ¢ 01.00—
03.00 UTC — ananaaoH 80 meTpos, 4acTo-
T 3540...3570 kl'y, CW, 3650...3680 Iy,
SSB; ¢ 03.00—05.00 UTC — pgmana3oH
40 metpos, 4actotel 7020...7035 kl'y CW,
7050...7070 kl'y, SSB. Jonyckaetca pabo-
Ta U Ha Apyrix NIOBUTENECKMX AManasoHax.

Pabota segérca n3 nobbIX MECT Ha
ManoMoLwHon pagvoannapaType, pabo-
TalWen BCEMKM BUAAMMW W3NYYEHWA OT
HECETeBbIX MCTOYHMKOB NUTAHUA U TONLKO
¢ aobagneHwem .../p K CBOEMY NO3bIBHO-
my. OBwwmin BeI3OB: Tenerpacdom — CQ,
TenedoHom — "Becem, Namatn Paguctos
BOB". MNpeano4tmtenscHa pabota B AM.

Bo Bpems ceaHca CBA3M Hago nepeaa-
BaTk CBOW B- MK B-CUMBONBHLIA NoOKaTop
(vanpumep, KO47GG 1 KO47GG54).

Buinucka w3 annapaTHOro xypHana
[OMKHA COOEpXaTbk TOMbKO Mepevncne-
HKMEe NO3bIBHBIX, C KOTOPbIMYK ObiNK NpoBe-
A&Hbl CBA3K. YYaCTHUKK akumm "ceaHc na-
MATU" NPOBOAAT CBA3KM C NOObIMK CTaH-
umaMu. Bcem 3acynTeIBAKOTCH CBA3WM C
y4acTHUKammn akumm — dneHamn Knyba
papuonytewecTseHHMKoB “PaanoBonna”,
paGoTalwmmMn .../p, U C paguocTaHuuamm
seTepaHos BOB.

OT4ET/hoTopacckas pasmeLLaloT B CBO-
eM NMYHOM OHeBHWKe paguonioburena-
nytewecrteenHuka (http://radio-wave.ru/

HA JIOBUTEJIbCKUX ANATIASOHAX

forum/blog.php). OH nonxeH cogepxaTte
doTorpadum ¢ mecta pabotel B adupe,
noapoGHoe onucaHWe Camoro y4acTus B
akuun, QTH, ocobeHHocTw paboTel B
adupe 1 MCNOABL30BaHHOW annapatypbl.
Bcem yqacTHMKaAM akuuw, a Takxe ux
KoppecnoHgeHTam, KOTOPbIE NpOoBENW

CBA3M C Tpemsa u Donee y4acTHWKaMW
akuyMu, NPUCNaswiM 3a8eKKW, BbIOAETCA
MNamMATHLIA AWNNOM B SNeKTPOHHOM BUAE.

CneunansHbli gMnNaom B nedaTHom
BUOEe MOXeT ObiTb 3aKa3aH TONbKO y4acT-
HUKAMMK aKUWi,

O14€Tbl NnpuHMmanTcs ao 15 wmona
2017 r. Yepez cneuwansHyw Gopmy,
KOTOpaa ecTb Ha rnasHOW CTpaHuue
http://radio-wave.ru caiita knyba
"PaguoBonHa”. b=

| (=
www.radial.ru/ham
radial@radial.ru

(495) 775-43-19
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BbictTaBka HTTM-2017

20 anpensa 2017 r. e O6pasoBaTenbHOM KOMNNeKce
"KOro-3anag” npolén saknouynTenbHeld aTtan lNopoa-
CKOW cTyAeH4YecKo Hay4YHO-NpaKTUYecKol KoHdepeH-
umm "MpodeccuoHanbHble Kaapbl B 3KOHOMUKe
cTonu4Horo obpasoBaHua”. B pamkax aToi koHdepeH-
uuu npowna eBeictaeka HTTM. B HomuHauumn "JTyqwuin
NPoOeKT No TexHW4Yeckomy TBop4ecTBY' Obuno npepg-
CTaBneHo geaauarth NpPoOeKToB.

TpHroHOMETP

INeKTpUPULNPOBAHHLIN TPUIOHO-
MeTp — HarnagHoe nocobue ANy ypoKoR
mMaremMaTMku npeancTtaenaloT CTYOEeHTbI
OK "lOro-3anag” MWeaH [bAKOHOB,
Maxkcum Konnakos v Mpuna KpbiHkMHa.

Mal{e‘l aB‘I’DMaTHSHpOBaHHOFD nop,uyma
npeacTasnaioT cTyaeHTsl OK "HOro-3anan”
CrenaH AcnaufiH u 3nsgap Mupzaanues.
¥YcTpoMcTBO NpeAHa3HaYeHo ANA aBTOMaTH-
ampoBaHHoro 3D nasepHoro ckaHMpoBaHusa
wnu 3D BUNEeOCHEMKN.

Aunnomom 1-ii cTeneHW HarpaxasH CTyAeHT
r60Y MocKoBCKWiA Konneax yrnpaeneHus, rocTu-
HUYHOro GMaHeca U MHOOPMALMOHHBIX TEXHOMO-
rvit "UapuusiHo” Qaunun 3aiiues. OH npeacTaBun
MakeT YCTPOWCTBa KOHTPONY Ka4yecTea TONMUBa.

O peiicTBYOLEM MakeTe Xene3Hoil goporu c
yanamMui agTOMaTHKW pacckasanv Bnagumup Lyxr
wn Jlee PaauH — ctyaedTsl MockoBckoro konnegxa
XeneaHoAopoXHoro TpaHcnopra MHcTutyTa npu-
KnagHbix TexHonornii @re0y "Mockosckuii rocy-
[apCTBEHHLIA YHMBEpCcUTET nyTei coobweHus
uMmnepatopa Hukonas I1”.
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B ebicTagke HTTM npuHSNK y4acTUe U JOLUKONb-

HUKM K3 TCMN “"TarapwHckoe” 002 w 001 OK

"HOro-3anan”. OmMuTpuiA EMenskMH npeacTaBun

MakeTt paguoynpaenaemMoil  cHeroybopo4Ho#i
MalMHLl, co3gaHHol Ha Daze makeTa TaHKa.

Erop Wutoe u Maromepn-3muH Xamupo
NpoaeMOHTPUPOBanU CBOW NPoeKkThl ABTOBYC
6yaywero” u "Mo6unenér”,
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